Vol. 36 


» 


NEW YORK, SEPTEMBER 17, 1912 


IE up every engineer on land, water and rail and see what happens; a 

glance at the border sketches will give some indication. Imagine a city 

in darkness and a home without light and the first inkling of dependence 
on the engineer will come to the surface. A walk down town followed by 
a climb up ten or perhaps twenty flights of stairs to an office as cold as the 
proverbial barn, and the conviction of the engineer’s importance will sink deeper. 
There is hardly a phase of our industrial and social systems which would not be 
directly or indirectly affected. The shop must have power or the employees will 
be idle, and what is more helpless than a ship at sea with its propelling machinery 
inactive. Imagine for a moment New York’s food supply, shut off by rail or 
water, coming in on the old fashioned burro. Upon its arrival the perishable 
product would be in sad need. of mechanical refrigeration but the coils would be 
as warm as the surrounding air. For all this and much more the engineer is 
responsible. Recognition of his work and his real importance is long overdue. 


LET’S GIVE HIM A HAND! 


What Would We Do Without Him?r 
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The Eyermann Steam ‘Turbine 


The fact that, in spite of some marked 
advantages in principle for the radial 
type of turbine over the axial type, the 
axial has so far outstripped its rival may 
be ascribed to constructive difficulties in 
_the radial design and to a belief that 
it is impossible to get the necessary num- 
ber of rows of blades on one or two 
wheels. 

Naturally, the rotor and guide blades 
of a radial turbine must be dismounted 
axially. This is readily possible with 
one or two wheels, but difficult with more. 
It is, therefore, a vital condition with 
the radial turbine that the number of 
blade rows be comparatively small. This 
is possible when the pressure. drop in 
the first stage is made quite large, say 
from 12 to 2 atmospheres absolute pres- 
sure, the arising velocity-energy being 
transformed in one or two rows of rotor 
blades and the remainder of the head 
utilized in a small number of pairs of 
blade rings working upon the impulse 
system. 

In the year 1904, when the author 
worked out his turbine system, there 


were customary for impulse turbines 15 | 


to 30 and for reaction turbines of high 
speed 50 to 120 pressure stages. The 
consideration that the lost work of the 
steam in leakage through the clearance 
between the biade rims must constitute a 
large portion of the total losses induced 
the author to make an experiment with 
a few stages and comparatively high 
steam velocities. Such a turbine of 250 
hp. gave a Rankine efficiency of 54.4 per 
cent., a good result considering the date 
and the experimental construction. 

On the ground of what was then 
learned, there was built a 1200-hp. tur- 
bine which in 1909 was tested in the 
mechanical laboratory of the Charlotten- 
burg Technical High School. A section 
of this turbine is given in Fig. 1. The 
operation is as follows: After the steam 
has successively passed the stop valve, 
quick-closing valve and governor valve, 
it enters through a side connecting branch 
into the cast-steel ring a, expands in the 
“nozzle b to about 1.5 atmospheres abso- 
lute, imparts its velocity to two rotor- 
blade rings and then expands in five 
further pairs of guide and rotor-blade 
rims to the condenser pressure. 
tire transformation of energy takes place 
almost in one plane in a very short and 
simple way. The rotor is carried upon 
the end of the shaft without an outer 
bearing rendering a stuffing-box unneces- 
sary. 

The design of the rotor presents two 
main difficulties: first, through the bending 
forces due to one-sided admission, which 
tends to cause unsymmetrical steam pres- 
sure, and, second, an eccentric pull by 
the centrifugal force of the blades. It 


The en-. 


By Wilhelm H.Eyermann* 


A description by the inventor 
of a radial-flow steam turbine 
which has been built in capaci- 
ties up to 2400 kw. 


The constructional difficulties 
incident to the type are pointed 
out and the methods of overcom- 
ing them described. 


“Kraft- 


*Translated in abstract from 
maschinenbau,” by E. P. Buffet. 


would not be impossible to build the 
rotor strong enough to keep its flexure 
within limits; but the advantage of light- 
ness would thus be lost. In the accom- 
panying design the axial pressure of the 
live steam is balanced by opposing on the 
back side of the wheel a steam pressure 
of suitable magnitude. For this purpose, 


the disk moves to the left by a small 
fraction of a millimeter and opens the 
crack f wider, letting more steam pass 
through it into c, whereby the pressure 
rises and the shifting movement comes 
to rest at the proper distance to main- 
tain a balanced pressure. This displace- 
ment necessary for pressure regulation 
amounts, within the widest practical limits 
of pressure and temperature, to hardly 
0.004 in. That this exceedingly “ small 
axial movement suffices is explained by 
the fact that the expansion of the steam 
in the blading, in the throttling passage 
and in the labyrinth, proceeds according 
to almost the same law and, therefore, 
the pressure and volume of the steam 
in all parts of the turbine vary in nearly 
proportional amounts. This arrangement 
insures that, even when the turbine is 
under a light load, the correct axial ad- 
justment takes place with great positive- 
ness, but if very little or no steam be 
supplied to the turbine, and therefore no 


‘Fic. 1. EYERMANN 1200-HP. TURBINE TESTED IN 1909 


the back side of the wheel opposite to 
the blade rims is provided with labyrinth 
grooves which hold the steam in the 
chamber c from passing into the chamber 
d. The steam pressure in the chamber c 
is maintained at the proper degree by the 
passage of the requisite quantity of steam 
from the chamber e into the chamber ec 
through the passage f between the wheel 
and the body of the stuffing-box and 
through holes in the wheel disk. If the 
pressure on the labyrinth side is too low, 


considerable axial pressure be exerted, it 
naturally does not work. The disk must 
therefore be insured against striking in 
this case. This is effected by a collar g 
which is placed in the bearing with an 
axial play of about 0.04 in. In normal 
service, however, these guide surfaces do 
not touch. 

The eccentric centrifugal force of the 
blades is balanced by  sector-shaped 
counterweights placed on the back side 
of the disk. The outer surface of the 
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counterweight carries the aforementioned 
labyrinth grooves whose form is shown 
in Fig. 2. This labyrinth form has been 
worked out experimentally so as to have 
a strong throttling effect, which may be 
explained by the fact that in the space 
between two clearances is produced a 
regular vortex which causes a great con- 


Power A, 


Fic. 2. LABYRINTH PACKING 


traction of the area available for steam 
flow, as the drawing shows. The cross- 
section b of the passage is made as nar- 
row as permissible with respect to pre- 
cision of manufacture and unavoidable 
changes of shape in order to keep the 
steam quantity down as small as pos- 
sible. This smallest dimension amounts, 
according to the conditions, to from 0.012 
to 0.08 in. The rounded shape of the 
vortex chamber causes the whirling steam 
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Fic. 3. BLADING 


current to sweep by the point of outlet b 
with considerable velocity; the outflowing 
Steam splits off from this vortex and, by 
reason of its momentum, presses against 
one wall of the outflow cross-section, so 
that only the width b is available for the 
flow while the remainder of b is filled 
out by an eddy. Only the width b’ is to 
be considered as the effective cross-sec- 
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tion of the orifice, while in actual con- 
struction the space b may be made about 
50 per cent. wider than b’. : 
The blades are milled from the solid, 
nickel steel or special bronze being used 
according to the service. They are fast- 
ened by setting the half dovetail-shaped 
blade foot into a corresponding groove 
of the disk and securing by calking as 
shown in Fig. 3. The shrouding is riveted 
on, either in one piece with the blade, or 
in sectors. For the low-pressure stages 
it is provided with labyrinth grooves like 
those of the counterweight. These grooves 
are turned in the already bladed wheel- 
disk or guide-blade plate, and the fast- 
ening of the blade has thus to stand a 
sharp test of its security. The shaft rests 
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dismounting is performed axially. The 
cover and wheel can be taken off in ten 
minutes by means of a special tool, which 
leaves all the inner parts of the turbine 
accessible for inspection. 

In order to adapt the foregoing model 
and elements of construction to low-pres- 
sure, back-pressure and exhaust-steam 
turbines, the high- and low-pressure 


. Stages are divided between two separate 


wheels. This gives a somewhat better 
efficiency of the high-pressure wheel, 
since it may be made larger in diameter. 
The first turbine built in this way, run- 
n'ng at 3000 r.p.m. with a load of 1200 
kw., 12.35 atmospheres absolute initial 
Pressure and 331 deg. C. (628 deg. F.) 
before the stop valve and 0.025 atmos- 


Fic. 4. COMBINED VELOCITY- AND PRESSURE-STAGE TURBINE 


in two bearings between which are placed 
the worm for driving the governor and 
oil-pump shaft and the safety governor. 

The regulation is cortrolled: indirectly 
by means of an oil servomotor. Fig. 1 
shows, above the worm, the control valve 
operated by the governor for the adjust- 
ment of the regulating valve. This valve 
is, on normal turbines, a double-seated 
one and works by throttling. At the lower 
end of the governor shaft is a screw 
pump for furnish’ng oil under pressure 
to the bearing and the regulating mech- 
anism. The governor shaft, together with 
its bearing and the pump, can, after 
loosening the oil connections, be easily 
taken out. 

The casing is in one piece and is so 
placed upon the frame that it can freely 
expand both radially and axially, while 
remaining true with respect to the plane 
of the wheel center and to the axis. The 
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phere condenser pressure, ran upon 6.3 
kg. (13.861 lb.) of steam per kilowatt- 
hour. 

The turbines hitherto built have been 
constructed, according to existing ideas, 
with the smallest possible number of 
stages, that is, approximating as closely 
as possible to the critical steam -velocity. 
Experiments in the mechanical laboratory 
of the Technical High School at Charlot- 
tenburg have indicated, however, that this 
steam velocity may advantageously be 
exceeded, so that it may be possible still 
further to decrease the number of stages. 
Consequently, for a speed of 3000 or of 
1500 r.p.m., one may get as the full 
limit of power under normal conditions, 
with steam admitted on one side, 1700 or 
4500 hp., and with admission on both 
sides, 3500 or 9000 hp. The dimensions 
of machines so constructed are shown 
in Figs. 5 and 6. 


ve 
ve 
4% 
ALA Af 
Uj 
Y 
Vy 
VU AG hi 
: 
Yt 
Yi, 
Plate 


412 


For these turbines, as well as for that 
in Fig. 4, a new method of regulation is 
employed. The governor is seated on the 

_ free end of the shaft, and offers to the 
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regulating valve. 


The oil pump is here 


driven, not from the turbine shaft but by 
a ‘special electric or steam drive, which struction. 
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method leads to a considerable sim- 
plification and cheapening of the con- 
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passage of the oil a different section of G 
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The New Allis-Chalmers Engine 


The Allis-Chalmers Co., Milwaukee, 
Wis., has recently brought out a new Cor- 
liss engine, which has many attractive 
features. It is not an old design fixed 
up, but an entirely new machine. The 
frame is in one piece of massive design, 
the outside being a smooth casting, Fig. 1, 
which is easy to keep clean. A lip cast 
around the base of the frame catches 
any oil that may get outside, but very 
little can do so on account of the ar- 
rangement of oil guards, to which par- 
ticular attention has been given. 

The crank oil guard entirely incloses 
the crank and has a rectangular opening 
in front with two large doors, as shown 
in Fig. 2, the panels of which are wire 
screens, permitting air circulation to keep 
the internal parts cool and prevent oil 
being thrown out. The doors are large 
enough so that the crank brasses can be 
keyed up without taking off anything, 
and by removing four small bolts on the 
bar to which the doors are hinged, the 
doors can be removed, and the opening 
is large enough to permit the brasses to 
be taken off from the pins without taking 
off the oil guard. 

The frame has unusually heavy jaws 


Description of the construc- 
tion of a new Corliss engine 
built by the Allis-Chalmers Co., 
and table of tests. Among the 
interesting details are the valves, 
especially adapted for high tem- 
peratures, the piston construc- 
tion and the governor. 


to carry the shells, which inclose the 
main bearing. The bottom shell is spher- 


ical, resting in a recess of the same form 
in the bedplate, which design allows the 
shells to align themselves with the shaft 
under all conditions. To remove the bot- 
tom shell requires only lifting the shaft 
about s» in. when the bottom shell can 
be rolled out. The quarter boxes are 
both adjustable with a wedge running 
the entire length, and each wedge has two 
draw bolts and two setscrews, so that the 
wedge can be positively held in any posi- 
tion desired. 


The cylinder, shown in section in Fig. 


Fic. 1. FRAME OF THE NEW 


ALLIS- CHALMERS CCRLISS ENGINE 
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3, has been designed with the smallest 
clearance consistent with getting the 
steam into and out of the cylinder, with 
the least possible losses. The steam 
valves are of the three-bar type, which 
design allows the valve to retain its form 
and remain tight, with very high tempera- 
tures due to high steam pressure and 
superheat. The center of the exhaust- 
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Fic. 2. VIEWS OF OPPOSITE SIDES OF THE NEW ENGINE 


valve chamber is on a line with the bot- 
tom of the cylinder, and is so placed that 
the piston does not travel into the valve 
chamber. This design reduces the clear- 
ance as much as it can be with certainty 
that the piston will never under any con- 
dition strike the valve. All valves are 
multi-ported with a short travel. 


The piston is made wide, giving a broad 
wearing surface and has two rings, which 
travel over the counterbore, so that no 
shoulders will be worn at the end of the 
cylinder. Fig. 5 is a section of the piston 
showing particularly the method adopted 
to prevent the follower nut from falling 
into the cylinder if a stud bolt breaks. 
The safety collar is larger than the open- 
ing in the follower for the head of the 
bolt, so that if the stud breaks off in 
the threads the broken-off portion with 
the nut cannot fall out. 


The piston rod is forged with a large 
collar, and the end of the rod has a nut 
for securing it to the piston. The other 
end of the rod screws into the crosshead 
and is held with a locknut. The cross- 


head shoes are both adjustable and in- 
terchangeable. 

The valve-gears, Fig. 4, all have sep- 
arate eccentrics for actuating the steam 
and exhaust valves, and the steam valves 
are under the control of the governor 
from 0 to 75 per cent. cutoff. The steam 
eccentrics are connected through rocker- 
arms and reach rods direct to the steam 
arms which hang from the bonnets. A 
disconnecting device is provided in the 


Fic. 3. VERTICAL LONGITUDINAL SECTION THROUGH THE CYLINDER AND CROSSHEAD GUIDE 
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reach rod from the rocker to the crank- 
end steam arm, and is arranged so that 
one part of the rod telescopes into the 


(shown 


t below the governor in Fig. 4) on the 
outer part, when released engages the 


hole in the near rod and the clamping 
device is then screwed up, which locks 


in with a spr 


other. A center p 
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The exhaust valves are 


the two parts of the rod solidly together, 
actuated through a wristplate, which gives 


precluding lost motion in the disconnect- 


ing device. 


1S 


the governor, which 


a radical departure, and has proved so 
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tion. This governor is of the single-ten- 
sion spring type, extremely powerful and 
sensitive in its operation, and so arranged 
. that a stream of oil is automatically de- 
livered by the little pump p, Fig. 6, into 
the top of the case, keeping all moving 
parts of the governor flooded. 

Within a few months, this type of gov- 
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craor has been installed on seventeen 
10,000-hp. engines in the Seventy-fourth 
St. and Fifty-ninth St. power stations of 
the Interborough Rapid Transit Co., re- 
placing the old weighted fly-ball gov- 
ernors. The regulation obtained with the 
new governor is so much better that the 
expense of making the change was justi- 
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fied, although the old type of governor 
was considered good enough to have re- 
mained in use for the past eight or ten 
years. 

The accompanying table gives some test 
results from a 20x36 simple engine un- 
der different conditions of load and pres- 
sure, condensing and noncondensing. 


Flue Gas Analysis tor Beginners—III 


In any test, carefulness wth each part 
contributes to accuracy in the final re- 
sult, but generally one or more main 
features are more important than the 
others. Thus, in a boiler test, pressures 
are to be noted, temperatures read, ashes 
weighed and numerous other records 
carefully kept, but above all, the amount 
of water evaporated and the number ‘of 
pounds of coal burned to produce this 
evaporation must be accurately ascer- 
tained. 

The most important feature in flue-gas 
analysis is obtaining a correct average 
sample of the gas. The appendix to the 
code of “Steam Boiler Trials,” by J. C. 
Hoadley, page 287 of Volume 6 of the 
Transactions of the American Society of 
Mechanical Engineers, advises having an 
orifice through which the sample is drawn 
for each 25 sq.in. of the cross-section 
of the flue, principally because it col- 
lects samples of equivalent composition 
when located at two different points in 
a flue. 

The samples collected are not neces- 
sarily average samples of the gas pass- 
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Fic. 1. APPARATUS FOR DRAWING SAMPLE 


FROM FLUE 


ing through the flue; possibly are not 
as good average samples as may be col- 
lected through a single sample tube prop- 
erly located in the flue. 

If all of the cross-sectional ari of 
the flue was occupied by the products of 
combustion moving at a uniform velocity, 
an afrangement such as was recom- 
mended by Mr. Hoadley would be all 
right. As an actual fact, however, the 
velocities vary widely at different points 
in a flue, and at some points the flue 
is carrying only air leakage from the out- 
side. Evidently, under such conditions, 


By J. E. Terman 


Collecting an average sample 
from the boiler, the apparatus for |} 
doing it and full directions for 
carrying on the work. 


Orsat totals as a check on the 
analysis. 


a sampler which draws an equal volume 
from all parts of the cross-section of a 
flue in a given time, does not obtain an 
average sample of the gases passing 
through it. 

Suppose a flue carries O and CO:, both 
gases entirely separated, each occupying 
exactly one-half of the area of the flue 
and the CO. moving twice as fast as the 
O. A true sample of the gas passing 
through the flue would contain two vol- 
umes of CO, to one of O, but a sam- 
pler that would draw an equal volume 
from each square inch of the cross-sec- 
tional area of the flue would show equal 
volumes of O and CO, The actual 
variations in velocity greatly exceed 
those just assumed, and the gases are 
not of uniform composition. Other dis- 
advantages of the sampler just described 
are its high cost and its being difficult 
to install. 

Usually sampling is done by drawing 
the sample through a single tube with 
the end open and usually perforated 
part of its length. The tube should have 
its open end at that part of the flue where 
the gases move the swiftest, for a sam- 
ple taken here is most nearly a true 
average one. To eliminate the effects 
of air leakage through the setting, the 
tube is often placed immediately ad- 
jacent to the furnace, but sampling here 
being difficult, due to high temperatures. 
the writer would advise the beginner to 
be satisfied with a sample taken at the 
nearest available point after the gases 
leave the boiler. 

Where the gases are moving fastest 
can usually be found by looking for the 
path of probable least resistance, usu- 
ally the shortest path, and where gas may 
be deflected, or made to eddy, by noticing 
the shape of the flue connection. A few 


tests of samples drawn while a uniform 
fire is majntained, with the sample pipe 
moved to different points in about the 
location judged to be right, will usually 
determine the correct point by the higher 
CO, content in the gas. Another way to 
locate the proper point for sampling is 
to measure the temperature.of the gases 
and place the end of the sample pipe 
at the hottest point. 


ASPIRATOR 


Several different ineans may be used 
to collect the gas sample, but the writer 
considers the one aicut to be described 
the best that has come to his notice. 
The sample to he analyzed should be 
taken from a large quantity drawn in a 
steady stream froin the flue. To get it 
a draft must be produced considerably 
in excess of that caused by the stack. 
An aspirator to produce this draft, which 
may be operated by steam, water or 
compressed air, is shown in Fig. 1. This 
can be made of %-in. and %-in. pipe. 


Fic. 2. SATURATING WATER WITH FLUE 
GAS 


The discharge end should be about 8 or 
10 in. long and the internal steam pipe 
should be about 3 in. shorter than the 
outer pipe. The tees shown should be 
connected together by short nipples. The 
two %-in. nipples projecting downward 
from the horizontal tees should be about 
2 in. long and ground, or filed smooth 
on the outside so that pieces of rubber 
tubing may be slipped over them easily. 
The valve between the tees may be either 
globe or gate. A valve regulates the flow 
of steam and the amount of draft pro- 
duced. 
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The joints A and all the joints on the 
pipe leading from the flue, must be per- 
fectly tight to prevent an inflow of 
air from affecting the sample. Fig. 
2 indicates how a draft is produced 
by the outrush of steam, causing a 
partial vacuum in the vertical pipe above 
the discharge nozzle. The vacuum causes 
a flow of gas in the pipe from the flue 
when the valve is open and the two out- 
lets below the horizontal tees are closed. 


BoTTLES FOR COLLECTING SAMPLES 
Some kind of portable container to col- 


lect the gas to be analyzed is required. 
For this and for saturating water with 
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Fic. 3. COMPLETING THE FILLING WITH 
A DROPPER 


the flue gas, the writer has found a 
double-necked bottle, such as is shown 
in Fig. 2, very convenient. Short lengths 
of glass tubing inserted through holes 
cut in rubber stoppers are convenient for 
attaching the rubber tubing. Stoppers 
can be easily made from round gasket 
stock of suitable diameter. The rubber 
tubes attached to the bottom connections 
should be the same length on all bot- 
tles, as this length determines the head 
of water tending to cause a flow from 
the bottle while collecting the sample. 

The pinch-cocks on the rubber tubing 
serve to stop the flow of gas or water 
when desired. They should be as near 
the ends of the tubes as possible, to 
avoid air pockets when making connec- 
tions with other apparatus. Many recom- 
mend using pinch-cocks to regulate the 
flow of water from the sampling bottle, 
and consequently the amount of the sam- 
ple collected in a given time, counting 
the drops of water to judge the rapidity 
of flow. After numerous attempts to 
follow this advice without very good re- 
sults, the writer adopted the following 
method: 

While taking a sample for a given 
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time the flow of gas into the sample 
receptacle should be uniform. The com- 
position of gas in a flue is constantly 
changing, and if the rate of flow of water 
from the sample bottle varies, the re- 
sulting sample will not be a true aver- 
age. To obtain a predetermined rate of 
flow,. the writer took pieces of glass 
tubing about 2% in. long, and heated 
one end in a bunsen burner until it was 
nearly closed. A number of these tubes 
with openings of various diameters were 
tested for flow by connecting them to 
the bottom of a sampling bottle filled 
with water. Each was marked with the 
number of minutes it took to empty the 
bottle of two-thirds of its contents, this 
representing a good quantity for a gas 
sample when using the size bottles 
adopted. 

To take a continuous sample of flue 
gas to be analyzed at 30-min. periods, a 
30-min. tube would be selected. The 
manipulator could then open the pinch- 
cock on the rubber tube and without 


further attention to it, be certain that in 


| 


Fic. 4. COLLECTING A GAS SAMPLE 


30 min. he would have the correct quan- 
tity of gas for a sample. Fig. 4 shows 
one of these tubes at B. 


Liquip OveR WHICH SAMPLE Is COL- 
LECTED 


To collect a gas sample, the bottle 
is first filled with some liquid to be dis- 
placed as the gas collects. Mercury, 
oil, water and other liquids have been 
used, but for ease of handling and cheap- 
ness, water is to be preferred by the 
beginner and generally by the experi- 
enced operator, when certain precautions 
are taken. If a sample remains long in 
contact with water, some of the CO, 
content will be absorbed. Therefore, to 
get accurate results, the water should 
first be saturated with the gas to be 
analyzed. . 

This can be done by using the valve 
on the horizontal pipe shown in Fig. 1. 
Several sample bottles are connected to- 
gether and to the two outlets, as shown 
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in Fig. 2, and the 34-in. valve closed; 
steam is then turned on the aspirator 
until gas begins to bubble up through 
the water. Quite a draft will be re- 
quired if three or four bottles are used, 
because the head to be overcome is the 
combined depth of water in all of the 
bottles. Complete saturation of the water 
will take about 30 min. 


COLLECTING THE SAMPLE 


The bottle in which a sample is to be 
collected and all the rubber tubing in 
its connections should be completely 
filled with the saturated water. A medi- 
cine dropper is convenient to complete 
the filling of the tubing, used as illus- 
trated in Fig. 3. This done, the bottle is 
attached to the sampling apparatus, as 
in Fig. 4. It should be on the side of 
the valve nearest the flue, so that air 
leakage through the packing gland, or 
other joints, will not affect the sample. 

The draft gage, although not essential, 
is convenient to use in sampling because 


it enables obtaining uniform draft con- 
ditions. Varying the amount of draft 
while collecting a sample will have 
the same effect as varying the length of 
the tube A. The draft gage gives a posi- 
tive indication of a substantial flow of 
gas through the pipe from which the 
sample is being drawn. 

After the bottle is connected, the as- 
piratgr is started, the 34-in. valve on 
the horizontal pipe being opened and 
the steam flow adjusted until there is 
4 or 5 in. of draft on the sample pipe. 
After making these adjustments, a short 
time should elapse for all air in the pipes 
to be removed, then both pinch-cocks on 
the connecting tubes are opened. Care 
should be taken to have the tube B for 
regulating the flow of water, inserted in 
the bottom connection. To remove the 


sample from connection with the as- 
pirator, always close the pinch-cocks first. 
While collecting a sample, the saturated 
waste water from B should be caught in 
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another bottle, or receptacle, so that it 
may be used over again. 


OrsAaT TOTALS 


A beginner knowing little about chem- 
istry is likely to make the mistake of 
assuming that as long as he follows the 
directions the results are bound to be 
correct. He should be always on the 
lookout for mistakes when he obtains 
strange or unexpected results in analyses, 
and not conclude too hastily that some- 
thing is radically wrong with the furnace 
or the firing methods until he is certain 
that the sample represents the average 
of the products of combustion and was 
correctly analyzed. 

A fairly reliable chéck on an analysis 
is to add the total of the CO., O and 
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Fic. 5. DRAFT GAGE 


CO, as found for each analysis, or the 
Orsat totals, as they are called. But 
for the presence in the flue gas of small 
quantities of other gases besides CO,, 
O, CO and N, the Orsat totals for each 
analysis would be about 21 per cent. or 
more; instead the totals rarely reach 
this amount, especially right after fir- 
ing fresh fuel. However, they should 
very seldom be below 18.5 per cent., un- 
less the sample is taken during a very 
short interval of time immediately after 
firing. 

A great many analyses of flue-gas 
samples were made for the boiler division 
of the United States Geological Survey 
at the fuel-testing plant at St. Louis dur- 
ing 1904, 1905 and 1906. Out of 270 
Such tests, as reported in “A Study of 
Four Hundred Steaming Tests,” the aver- 
age Orsat totals were 19.17 per cent. 
with a minimum of 18.45 and a maximum 
of 20.07. These tests were made by ex- 
Pert chemists, and the figures obtained 
may be considered representative for 
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such work. If the Orsat totals are less 
than 18.5 per cent., another portion of 
the gas sample should be analyzed with 
the greatest care, so as to be certain of 
results. The chief cause of incorrect 
analyses is haste to complete the opera- 
tion. At least 20 to 30 min. with skillful 
handling is required with the apparatus 
described here, and the beginner should 
take longer until he becomes accustomed 
to the work. 


TESTING FURNACE CONDITIONS 


With draft conditions uniform and the 
fuel evenly distributed over the grates, 
a certain thickness of fire for each kind 
of coal will give the best results. After 
this has been determined the boiler at- 
tendants can tell fairly well by the con- 
dition of the fire whether the fuel is 
being economically burned. To deter- 
mine the proper thickness of the fuel 
bed, a boiler should be run for two or 
three hours with the fire of the thickness 
to be tested, and a continuous sample 
of the flue gas taken and analyzed at 
half-hour periods. Records should be 
made of the results obtained, and dif- 
ferent thicknesses tried in the same man- 
ner. The thickness of the fire should be 
changed about 2 in. at a time until it 
reaches a thickness where the lack of 
draft, or other conditions, render its 
further increase impracticable. 

After all tests have been made, it is 
well to repeat them before trying to 
deduce conclusions. Then, if the analyses 
show approximately the same results, it 
is fairly safe to assume that the sam- 
ples are representative ones for the fur- 
nace and fuel tested and a decision can 
be made as to the thickness of fire pro- 
ducing the best combustion. The CO, 
may not run as high as it should, due to 
air leaks, but the best results shown by 
the analyses will indicate the proper 
thickness of fire. 

If, in a horizontal tubular boiler, the 
highest CO, is less than 10 per cent. and 
with not more than 0.1 or 0.2 per cent. 
of CO present, air leaks should be looked 
for. If it is desired to get the CO, up 
to about 12 per cent., the setting will 
probably have to be painted with one 
or two coats of thick paint to prevent 
air leakage. The latter has a pronounced 
effect on the efficiency with any type, but 
is particularly detrimental with the hori- 
zontal tubular boiler, as in it all leak- 
age mingles with the heated gases before 
they pass through the tubes which com- 
prise about 90 per cent. of the heating 
surface in this boiler. 

To discern if the fireman handles the 
fires properly at all times, a large re- 
ceptacle, say of 5 gal. capacity, can be 
used for collecting the gas sample, and 
a continuous one taken over a 10-hour 
period. A portion of this sample may 


be transferred to a smaller sample bot- 
tle and analyzed the following day, if it 
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is not convenient to make the analysis 
at closing-down time. 


DRAFT GAGE 


A simple draft gage for use as de- 
scribed before, can be made of two glass 
water gages connected at the lower ends 
by rubber tubing, as in Fig. 5. The. 
outfit is fastened to a small board and 
a paper scale is pasted or tacked to the 
board between the tubes. 


Brown Double Flue Return 
Tubular Boiler 


Patents have been granted James T. 
Brown, 71 Griswold St., Detroit, Mich., 
who has invented a new design of steam 
boiler. It is essentially a return-tubular 
boiler of ordinary make, to which two 
double flues are attached by water legs. 
These flues run diagonally across what 
would be the combustion chamber with 
an ordinary setting. The smokebox of 
the boiler is separated by a brick partition 
wall, as is also the furnace. These flues 
are built into the bridgewall at one end 
and into a separating wall at the rear end 
of the combustion chamber. As one flue 
is higher than the other by a little more 
than its diameter, the furnace grates are 
placed at a corresponding level and in 
line with the inside diameter of each 
flue. 

The smoke chamber of the boiler is 
provided with a damper on each side of 
the partition wall. In operation one side 
of the furnace is fired and the products 
of combustion pass through the tube con- 
necting to that side of the furnace into 
a rear chamber communicating to one- 
half of the tubes of the boiler. The 
gases then pass toward the front of the 
boiler through the small tubes and down 
through the open damper to the opposite 
furnace for the purpose of igniting the 
unconsumed gases by the flame in this 
furnace. The gases of combustion from 
the second furnace then pass through 
the second flue into the opposite parti- 
tion in the back of the setting to the 
front of the boiler through the tubes on 
the other side of the boiler, escaping 
to the atmosphere. 

When the second furnace is fired, the 
opposite damper in the smoke chamber 
of the boiler is opened and the same op- 
eration is repeated. In this way the un- 
consumed products of combustion after 
each firing are passed through a second 
furnace where they are ignited. This 
necessitates opening and closing a damper 
at each firing and also demands that al- 
ternate firing shall be used. 


The Union Electric Light & Power Co., 
St. Louis, Mo., will lay 113 miles of elec- 
tric cable to carry current to be derived 
from the Keokuk hydro-electric plant. 
The total cost will be about $1,000,000. 
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Tom Hunter, Hoisting Engineer 


While going to my room one evening 
my attention was directed to haulage 
cables by the slapping of the elevator 
ropes. 
" Hunter had not touched, and meeting him 
later in the evening I produced a good 
cigar and informed him that I wanted 
some information regarding mine haul- 
age, wear on ropes and other general 
data. We went into the grill room and 
while partaking of a light lunch, Hunter 
enlightened me regarding rope haulage 
systems. 

HAULAGE SYSTEMS 


“There are several systems of mine 
haulage,” said Hunter, as he inspected a 
“bluepoint” oyster, “not including electric 
and air locomotives. There are four sys- 
tems which may be grouped under rope 
haulage: the gravity plane, engine plane, 
tail rope and endless rope. 


This was a subject upon which . 


By Warren O. Rogers 


Hunter explains mine haulage 
systems, what produces deterio- 
ration of the ropes and the 
method of inspecting them. 


The stresses of ropes, due to 
load and the bending around 
sheave wheels, are important 
matters to consider in rope haul- 
age systems. 


of the wheel groove. With a flat drum 
this surging of the rope does not occur. 
If two sheave wheels were used, one 
behind the other, the rope would wind 
around each, making a half turn at a time 
about them; but the wheels should be 
grooved similarly to the drums of winding 
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“A gravity or inclined plane is one on 
which the gravity pull of the loaded cars 
will draw the empty cars to the top of the 
incline. No power is used to operate the 
system other than gravity. The tracks 
usually have a pitch of from 3 to 10 
deg., according to the length of the in- 
cline. The rope is wound on a long 
drum; this is a better arrangement than 
when winding on a head wheel.” 

“Why is that?’ I asked, nibbling a 
bit of salad. 

“Because the head wheel is grooved 
and the rope will wind on the high side 
and wind off at the lowest point, so that 
there is a continual sliding of the coils 
of rope from the outside to the inside 


HAULAGE ENGINE WITH STRAIGHT-FACED DRUM 


engines. The speed of the cars is con- 
trolled by a brake arrangement at the 
drum. 


ENGINE PLANE 


“An engine plane is an incline up which 
the loaded coal cars are drawn by a 
haulage engine (Fig. 1) located either in 
the mine at the head of the slope or on 
the ground surface. On some of the 
small engines the drum is. loose on the 
shaft so it is not necessary to reverse the 
engine when ‘empties’ are run down the 
slope. On large outside engines the drum 
is generally secured to the crankshaft and 
the engine is run reversed when handling 
‘empties’ down the plane. The other two 


systems of rope haulage are not so much 
used on slope work.” 

“It must be hard on wire haulage 
ropes, especially in wet mines.” 


DETERIORATION 


“It is,’ replied Hunter, “for they are 
subjected to excessive wear and tear. The 
deterioration of wire rope is both ex- 
ternal and internal. The first is due to 
the rope wearing against foreign ob- 
jects, and the latter from the chafing of 
the wires against each other. Another 
cause is permanent distortion, caused by 
overloading the rope or from bending 
around sheaves of too small diameter. 
Corrosion of the wire from acid water 
is another cause for deterioration.” 

Fig. 2 shows an arrangement of guide 
sheave wheels. 

“TI suppose a larger rope is used than 
is really necessary to handle the load to 
make up for the wear.” I made this 
remark at a venture. 

“That is the practice at some mines, 
the outer surface of the rope being made 
of as large wires as is possible for the 
diameter used. 

“Some managers make a mistake by 
increasing the speed of the rope in order 
to handle a greater tonnage of coal, but 
high rope speed increases the wear and 
tear. A better way is to increase the 
load on the rope, within limits, of course, 
thus producing a greater output with 2 
very slight increase in the wear on the 
rope.” 

“The strain on a cable must be 
tremendous if the load is not handled 
intelligently,” was my next remark. 

“Well, most engineers are careful in 
starting, but, of course, if care were not 
exercised in starting with a load the life 
of the rope would be shortened. Every 
hoisting rope about a mine should be 
inspected every morning before the men 
are allowed to get on the cage.” 


EXAMINING THE ROPE 


“How can a rope be examined, covered 
as it is with dirt and grease ?” I asked. 

“The best way is for the engineer to 
run the engine slowly and have a man at 
the rope to do the inspecting for any 
signs of weakness. This man passes 4 
piece of hemp rope in a single turn 
around the hoisting rope, holding each 
end in his hands. If there are loose wire 
ends sticking out of the cable (Fig. 3), 
they will catch on the rope in passing. 
A bunch of oily waste is sometimes held 
in the hand and the cable allowed to 
run through it. If there are any broken 
ends projecting from the cable they will 
catch in the waste. 

“Haulage cables are not so likely to 
cause serious accident by failure as are 
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Fic. 2. ARRANGEMENT OF GUIDE 


hoisting cables, and are therefore not 
discarded as quickly. Ropes with broken 
wire should be discarded and when the 
stretch has gone the rope should be re- 
placed by a new one. Some superintend- 
ents do not wait until the rope shows 
signs of failure, but change it when a 
certain tonnage has been hoisted.” 

“Is there any particular place where 
a rope begins to give out?” was the next 
question. 

“Surest thing in the world!” answered 
Hunter, as he dissected a small block of 
ice cream. “The first few feet of rope 
next to the cage, and where the rope 
enters the socket, are subjected to more 
severe shocks and sharper bending than 
other portions of the rope. The rope be-°: 
tween the head sheave and drum when 
the cage is at the bottom of the shaft 
is also subjected to severe strains. Some 
ropes will give out much quicker than 
others.” 

ATTACHING THE ROPE 


“How is the rope attached to a drum? 
It must be firmly secured as so much de- 
pends upon it.” 

“A common method is to pass the rope 
through a hole in the shell of the drum 
and twice around the shaft, the loose end 
being clamped to the protruding rope be- 
tween the shell and the shaft. The pre- 
caution to observe is that of making the 
radius, of the hole as large as possible 
SO as to avoid a sharp bend at that point.” 

“Isn’t there something that can be 
used to protect the ropes? I know that 
some kind of dope is used on gears to 
lessen the wear.” 

“A common preventive against the ac- 
tion of acid mine water, and to eliminate 
wear to some extent, is the frequent ap- 
plication of tar and black oil. A com- 


SHEAVE WHEELS ON A CURVE 


pound for hoisting ropes is made from 
freshly slacked lime which is mixed with 
coal tar. It is applied by saturating a 
piece of waste and the cable run through 
it. For haulage ropes raw linseed oil, 
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thickened with lampblack and boiled with 
an equal amount of pine tar, is used. 
Black oil is also used where friction 
grips are not employed.” 

One matter which was not clear to me 
was how the ropes were attached to the 
cable hook, cage and drums for a hoist- 
ing engine. When the question was asked, 
Hunter replied that a rope socket was 
used to fasten the rope to the cage. 

“It has a tapered hole through the 
body,” said he. “The rope is put through 
the small end of the hole, the end pro- 
jecting a short distance. Then the end 
of each strand is untwisted, some of the 
wire cut out and the remaining wires are 
bent back on themselves. The rope is 
then drawn back into the socket and a 
round wedge is driven into the center of 
the rope to spread the wires against the 
socket. 

“Rope thimbles are sometimes used 
instead of a socket. The rope is bent 
around the thimble and the end secured 
by clamps. Where hoeks are used on 
haulage ropes they are linked to the 
thimble.” Fig. 4 shows one method of 
attaching a chain and hook to a haulage 
rope. 

Rope SIZES AND STRESSES 


“How do engineers figure the size of 


ropes to withstand the stresses?” I next 
asked. 


Power 


Fic. 4. SuRFACE SLOPE 


! 
POWER 
1 
i 
Fic. 3. CONDITION OF HOISTING ROPE AFTER Six MONTHS’ USE a 
4 
OF THE SUSQUEHANNA CoAL Co., NANTICOKE, PENN. 


~ 


420 


Hunter leaned back in his chair and 
said: “Say, you are the most inquisitive 
cuss I’ve ever met, but you are learning 
a whole lot. The working load of a 
hoisting rope is one-fifth of the breaking 
strength. In any event, the working load 
should never exceed the elastic limit. 

“Now, there are two stresses on hoist- 


ing ropes, one from the load being. 


handled and the other from the rope 
bending about the engine drum or around 
2 sheave wheel. The latter stress is 
often given no attention when calculat- 
ing the workin= load of a rope. This is 
one reason why some ropes fail unex- 
pectedly; the bending stresses sometimes 
are greater than those exerted by the 
load. 

“IT have a table somewhere,” continued 
Hunter, fishing through the contents of 


a long, bulging pocketbook. “Ah! here 


it is,” giving me a blueprint bearing the 
heading, “Wire Ropes for Inclined 
Planes.”* This table gave the tension on 
ropes from 1- to 90-deg. planes for a 
2000-lb. load. 


Fic. 5. HAULAGE ROPES DRAGGING ON 
GROUND BETWEEN SPOOLS 


Wire Rope for Grade of Slope in Feet 
Inclined Planes and Degrees 
Tension on 
Degrees {Rope in Lb.|Grade in Ft. 
of per 2000 Lb. | in 100 Ft. | Incline in 
Incline load of Incline Deg. 
90 2000 1 
80 1970 2 13 
70 1880 23 1 
60 1732 1 i 
50 1552 3h 
45 1414 4 23 
42} 1350 5 
1286 6 34 
37} 1216 7 4 
35 1148 8 4 
324 1074 10 5 
1000 12} 
274 922 14 8 
10 1-10 

20 684 20 114 
17} 600 23 13 
15 518 25 14 
12} 432 263 15 
10 348 303 17 

8 278 36 

7 242 463 25 

6 208 57? 30 

5 174 75 35 

4 138 84 40 

3 104 100 45 

2 70 

1 34 


*Courtesy of the Hazard Mfg. Co. 
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“The total strain on a rope for shaft 
work is equal to the load lifted, the 
weight of the rope, the amount of fric- 
tional resistance to be overcome by the 
load and rope, and the amount of resist- 
ance due to acceleration of speed in hoist- 
ing. 

“A thing which most hoisting engineers 
don’t know is that this last factor enters 


-into the strain upon the rope when conical 


drums are used. On inclines the resist- 
ance due to acceleration of speed enters 
into the strain upon the rope and varies 
with the angle of the slope.” 

“Well, tell me how to work this table ?” 
said I, indicating the table shown here- 
with. 

“In those tables no allowance has been 
made for frictional resistance or for the 
strain due to acceleration of speed in 
hoisting. To determine the strain upon 
a rope for a given slope with a given 
load, just multiply the strain per ton 


-given in the table for the particular angle 


of slope by the number of tons in the 
load and make the necessary allowance 


’ for additional strain, indicated in the 


table, due to a sharp incline in the slope. 
A maximum of 150 Ib. per ton is to be 
added for the rolling friction of the cars. 
Taking a factor of safety of from five to 
seven or a working load of from one-fifth 
to one-seventh of its maximum strength, 
the rope is in no danger of being over- 
loaded.” 

Hunter arose, lit a cigar and as we 
passed out of the grill room concluded 
his explanation of ropes by saying: “The 
main thing about making a rope last is 


_to run it over large-sized drums, sheave 


wheels and guide pulleys, which should 
be increased with the working load when 
it is greater than one-fifth of the ultimate 
strength of the rope.” 

As we passed the cleark’s desk, he 
handed Hunter a note from a mine super- 
intendent consenting to our viewing the 
mine-pumping machinery the next day. 
Not knowing what experiences might be 
encountered, I spent the rest of the even- 
ing getting together clothing suitable for 
the visit. 


Absorbing Vibrations of 
Steam Mains 
By A. L. TEMPLE 


Every operating engineer and super- 
intendent of a steam power plant has ex- 
perienced much trouble with vibrating 
steam mains and leaky joints. The writer 
was connected with a plant in which a 
12-in. steam main had a tendency to vi- 
brate and at times would set up a con- 
siderable end-to-end motion at a point 
where the pipe made a right-angle turn 
into the engine room from the boiler 
room. On visiting a neighboring plant 
a device was seen which suggested the 
one described. 
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The springs were made of %-in. ma- 
terial, 24 in. in diameter and 5 in. long. 
It was difficult to estimate the force 
causing the vibration and the writer 
knows no definite method of calculating 
it. However, the range of the springs to 
absorb the shock to which they must be 
subjected was calculated as follows:* 

187,500 F d# 
p— 187 
Where 
P = Load applied to the springs; 

F = Compression of one coil; 

d = Diameter of the wire; 

R = Mean radius of coil, which is 

equal to % (D — a). 
Therefore: 
187,500 0.5 X 0.54 

= 


= 5850 lb. 


Therefore it is seen that a pressure 
of 5850 Ib. will be required before the 
coils are tightly closed. From this cal- 
culation these springs were considered 
strong enough to use for a trial, and the 
device designed with the support f made 
of 3%x2™%-in. iron and the end piece e 
of the same material. The bolts on each 
side of the springs were threaded about 
4 in. from the inner edge of the end 
piece e, so that sufficient tension could 
be put on the springs when the device 
was placed upon the pipe. 

The sleeve washers d were turned to 
fit the holes in the pieces f and e and 
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ABSORBER ATTACHED TO STEAM MAIN 


were grooved on the spring side so that 
each spring would get its pressure al- 
ways in a true horizontal position. The 
collar piece c was threaded and screwed 
on the plunger rod a and secured by 
locknuts on each side. It was also 
grooved on each side to center the spring 
in the same way as at pieces e and f. 
The band b was made of 3£x2-in. iron. 
The plunger rod was 34 in. 

After several adjustments of the 
springs, sufficient tension was found to 
absorb the vibration before the coils were 
compressed tight. However, at times 
there was a very slight vibration, lasting 
only a short time, showing that* the ad- 
justment was probably correct; the force 
of the vibrating main was something less 
than 5850 Ib. in this case. 

If there are other methods or data on 
the vibration of steam mains, they should 
be made known. 


*Formula taken from Kent’s Mechani- 
cal Engineers’ Pocket Book. 
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Electrical 


Inspecting and ‘Testing 
Electrical Apparatus—V 


By A. L. Cook 
PowER STATION LoApD TESTS 


After new apparatus has been put in 
service, it is often desirable to make a 
load run to determine the performance 
of the machine under specified condi- 
tions. Where it is not possible to use the 
regular station load for the purpose, some 
form of rheostat must be provided. 

A water rheostat is generally used for 
loading a generator, its design depending 
upon the amount of load to be carried 
and upon the voltage. An ordinary wooden 
barrel may be used in making a small 
water rheostat, with one terminal placed 
at the bottom and the other arranged so 
that it can be raised and lowered to ad- 
just the load. The terminal at the bottom 
should be covered by a piece of board 
so that it cannot come in contact with 
the upper terminal if lowered too far. 
.The terminals may be of any convenient 
material, but generally an iron plate or 
casting is most easily obtained. The form 
and size of the bottom terminal is not 
very important, but the movable terminal 
should preferably consist of a triangular- 
shaped iron plate so as to vary within 
wide limits the amount of surface in con- 
tact with the water. A square foot of 
surface would ordinarily be sufficient for 
this terminal. 

The water usually requires treating in 
some manner to reduce its resistance. 
Common salt can be used, but this is ob- 
jectionable when the rheostat is indoors 
because of the chlorine fumes formed. 
Washing soda is very satisfactory for this 
Purpose as it does not give off offensive 
fumes. Sulphuric or muriatic acid may 
alsc be used; in fact, almost any sub- 
Stance of an inorganic nature which is 
soluble in water, will serve the purpose. 
When adding any substance to the water 
to reduce its resistance, it should be re- 
membered that as the temperature of the 
water rises, the resistance decreases 
greatly; hence the material should be 
added carefully. The objections to this 
type of water rheostat are mainly the 
difficulty of regulation for a steady load 
and its limited capacity. If water is run 
into the barrel steadily, a somewhat 
greater capacity is obtained, but the 
water escaping from the barrel carries 
with it some of the salts in solution, so 
that it is difficult to keep the strength of 


the solution and consequently the resist- 
ance constant. 

When building a water rheostat to 
carry a definite load, it is desirable to 
have some data concerning the size re- 
quired. The writer has found that 20 
kw. carried on one barrel will cause the 
water to boil violently. If a barrel is 
used to carry as great a load as this, 
difficulty will be experienced in keeping 
the ioad syfficiently steady. If the evap- 
oration caused by the boiling is replaced, 
by allowing a small amount of water to 
flow into the barrel continuously, about 
15 kw. can be handled successfully. Start- 
ing with cold water the rheostat will 
carry heavier loads for a short period. 
For example, if the temperature of the 
Water is 60 deg. F. at the start, it will 
carry 55 kw. for 15 min. before, the tem- 
perature exceeds 200 deg. 

The water-cooled rheostat is much 
superior to the type just described. This 
consists of resistance wire, or iron grids 
immersed in water which is constantly 
circulated to keep the resistance cool. 
The load capacity of this type is limited 
only by the amount of cooling water 
which can be brought into effective con- 
tact with the resistance. No salt or other 
substance should be used, as the water 
is employed only for cooling and not as 
a conductor. The load capacity of a 
resistance contained in an ordinary bar- 
rel and furnished with a plentiful supply 
of water is surprisingly large. With or- 
dinary cast-iron resistance grids or iron 
wire immersed in an ordinary barrel of 
water, 150 kw. can be carried continuous- 
ly without difficulty. A ™%-in. pipe can 
be inserted into the bottom of the barrel, 
with a suitable valve for controlling the 
supply of water. It is desirable to insert 
in this pipe, an ordinary insulating joint 
such as is used for combination electric 
and gas fixtures, to prevent grounding 
the circuit; the barrel should also be 
set on insulators. The water can be al- 
lowed to run out over the top of the 
barrel. 

The carrying capacity of iron wire 
when immersed in water is much greater 
than in air. Table 1 gives the carrying 
capacity for ordinary sizes of iron wire. 
This data is calculated from a formula 
published in the Electrical World, May 6, 
1909, and also gives approximate lengths 
of wire required for 125 volts; for other 
voltages the length can be calculated by 
direct proportion. The lengths of wire 
given are only approximate, as iron wire 
varies considerably in resistance. 
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Conducted to be of service to the men in charge of electrical equipment in the power house 


TABLE I 
Size, Carrying Length 
Birmingham capacity feet per 
wire gage amperes 125 volts 

6 557 91 

8 408 82 

10 298 74 

12 220 67 

14 146 58 

16 100 52 

18 66 44 


If the correct load is not obtained at 
first, it is an easy matter to change the 
length of wire and determine, by trial, 
the amount required; generally a single 
test will suffice. If the normal voltage is 
applied and the current is determined, 
the correct length of wire can be cal- 
culated from the equation 


c 
where 
L = Length of wire tested; 
C = Current flowing during test; 
c = Correct current; 
1 = Correct length. 
For example, if it is desired to deter- 
mine the length of wire required for 250 
amp. at 125 volts, the required length of 
No. 10 wire can be calculated from the 
table and would be 


298 
250 X 74 = 88 ft. 


Assume that it is found by test that only 
230 amp. flow with 125 volts applied. 
Substituting in the equation 


230 
I= 88X57 = 81 ft. 


This equation assumes that the tempera- 
ture of the wire remains constant. The 
tendency would be, however, for the re- 
sistance to increase and the current 
would be slightly less than the amount 
given by the equation. This will serve, 
however, to give the approximate length 
of wire required and save time in making 
trials. The iron wire can be made up in 
long spirals and mounted loosely on 
wooden rods, or can be wound spirally 
upon a wooden frame built to fit the bar- 
rel. It should be kept entirely immersed 
in the water when carrying current as 
it would soon melt if exposed to the air. 
Connection can be made to the coils by 
means of copper wires. 

It is often necessary to make runs at 
several different loads. This can be ar- 
ranged conveniently by providing sev- 
eral separate ‘circuits of resistance wire, 
with switches for throwing on the re- 
quired coils. The water-cooled rheostat 
is not readily adjustable but this is no 
drawback, since generally a constant load 
is required for testing. If it is necessary 
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to adjust the load slightly, an ordinary 
water rheostat with a movable terminal 
as previously described, can be connected 
in parallel, most of the load being car- 
ried by the water-cooled rheostat. 

The water-cooled rheostat is most suit- 
able for voltages up to 2200 volts. The 
other type, using electrodes immersed in 
a conducting solution, can be used for 
much higher voltages, but its use under 
these conditions requires special precau- 
tions. The same kilowatt load can be 
carried by a given size of water rheostat 
irrespective of the voltage of the circuit, 
the size of plate and the resistance of 
the solution being varied to suit the con- 
ditions. Sometimes when rheostats are 
used on high voltages, for example, 11,- 
000 volts, the water available already 
contains sufficient impurities to give a 
suitable resistance. Care should be ‘taken, 
however, that the voltage drop between 
terminals of a rheostat is not too great, 
as burning of the wooden tank would 
result. The writer has found that six 
barrels in series on 12,000 volts operate 
very successfully, and the number could 
be reduced to four with good results. 
One electrode in each barrel should be 
at the bottom and the other near the top, 
and the distance between them should 
not be less than 12 in. Variation of the 
resistance can be made only by adjust- 
ing the amount of salt or other substance 
in solution, as very little change can be 
obtained by raising and lowering the elec- 
trode. The barrels should each be set 
upon separate insulators and should not 
touch each other. The wire leading to 
the bottom terminal must be weil in- 
sulated to withstand the voltage. It is 
not practicable to supply water to the 
barrels for cooling during operation; con- 
sequently the capacity is limited to about 
15 kw. per barrel, as previously stated. 

Generally tests made at high voltage 
require the absorption of large amounts 
of power, and in such cases barrels would 
be unsatisfactory. It is sometimes pos- 
sible to place the terminals in a pond or 
river, but this method is somewhat lim- 
ited, as it is impossible to control the 
resistance of the electrolyte. While a 
considerable variation in the resistance 
between the terminals can be obtained by 
varying the distance between them and 
the amount of surface immersed, it is 
not always possible to obtain the required 
load. If the surface immersed is reduced 
too much, arcing occurs at the surface 
of the terminal and the load becomes un- 
steady. It should be borne in mind that 
the largest part of the total resistance 
is near the terminals; consequently a con- 
siderable change in the distance between 
terminals will not make much change in 
the resistance; that is, if two plates im- 
mersed in a pond are 5 ft. apart, the re- 
sistence would not be doubled if the dis- 
tance was increased to 10 ft. The size 
of terminal depends upon the current; 
Pieces of iron pipe make good terminals, 
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and need not be very large; a 4-in. pipe, 
5 ft. long, being sufficient for 250 or 
300 amp. An insulator should separate 
the terminal and the hoisting apparatu$ 
so that no current can pass along the 
rope and endanger the operator. Means 
for measuring the current in each leg 
of the circuit should be provided as a 
guide to the adjustment of the terminals. 
When trying a rheostat for the first time, 
it is best to lower the generator voltage 
as much as possible before connecting 
the rheostat so as to remove any pos- 
sibility of excessive load. 

Where the station load is greater than 
that required for the machine. under test, 
the latter may be operated in parallel 
with the others carrying the regular load. 
The load on the machine being tested 
may be held steady by blocking the gov- 
ernor at the required position, and al- 
lowing the other machines to take the 
fluctuations in load. If the machine is 
run in this manner, care should be taken 
that the load is not thrown off with the 
governor blocked, as excessive speed 


.would result. 


When load runs are made, temperature 
readings should be taken of the principal 
parts of the machine, such as field and 
armature windings, field and armature 
iron, etc. The temperature of the rotat- 
ing parts must necessarily be taken im- 
mediately after the test. The temperature 
of the air near the machine should also 
be taken, the thermometer being placed 
so as to avoid any current of hot air 
from the machine, but so as to give a 
reading fairly representative of the con- 
ditions of the air surrounding the ma- 
chine. The bulbs of the thermometers 
used on the machine should be in contact 
with the part tested and covered with 
cotton waste to prevent radiation. 

Machines are generally rated for a cer- 
tain temperature rise above a room tem- 
perature of 25 deg. C., which is the tem- 
perature specified in the Standardization 
Rules of the American Institute of Elec- 
trical Engineers. If the room tempera- 
ture at the time of test is not standard, 
the rules provide that the observed tem- 
perature rise shall be changed one-half 
of 1 per cent. for every degree Centi- 
grade which the room temperature varies 
from 25 deg. 


STORAGE BATTERIES 


Tests of storage batteries would ordi- 
narily take the form of discharge tests 
to determine that the battery has the 
specified ampere-hour capacity. Some- 
times charge and discharge runs are made 
to determine the ratio of ampere-hours 
output to ampere-hours input. To test 
the ampere-hour capacity, the battery is 
discharged at a constant rate until the 
voltage drops to the specified value. The 
product of amperes discharged and the 
time of discharge in hours gives the am- 
pere-hour output. The rating of batteries 
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is usually based on the current that they 
will deliver for 8 hr., but it is not always 
convenient to make such a long run when 
testing. A sufficiently accurate test can 
be made by discharging the battery at a 
higher rate for a shorter time. For the 
ordinary type of lead storage battery, 
the performance at different discharge 
rates is given in Table 2, using the 8-hr. 
rating as 100 per cent. 


TABLE II 
Time of Rate of | Ampere-hour Voltage at 
discharge, discharge, capacity, end of 
hours per cent. per cent. discharge, 
volts 
8 100 100 1.8 
5 140 87.5 1.75 
3 200 75 1.7 
1 400 50 1.6 


The battery can be discharged by means 
of a water rheostat or other form of load. 
Since the potential will be about 2 volts 
per cell at the start and will drop to 
1.6 or 1.7 at the end, suitable provision 
must be made to keep the current con- 
stant during the test. After the battery 
is fully charged and has been allowed 
to remain on open circuit for about an 
hour, the specific gravity of each cell is 
observed; the discharge may then be 
started. A single cell should be selected 
as a pilot cell and frequent readings of 
its specific gravity, voltage and current 
made. The temperature of the electrolyte 
in this cell should also be observed. The 
voltage of each cell must be noted as 
soon after the start of the test as pos- 
sible, and again near the end to detect 
any low cells. The discharge should be 
continued until the average voltage per 
cell, obtained by dividing the total volt- 
age by the number of cells, reaches the 
specified value; which will be approxi- 
mately that given in the last column of 
Table 2. After the test is finished, the 
specific gravity of each cell should be 
read to detect any low cells. If the tem. 
perature of the battery differs from 70 
deg. F., upon which the standard guar- 
antees are based, a correction should be 
made by allowing one-half of 1 per cent. 
change in ampere-hour capacity per de- 
gree Fahrenheit, the capacity being de- 
creased for temperatures below 70 deg. 
and increased for temperatures above 70 
deg. A change in temperature also af- 
fects the final voltage slightly, but for 
ordinary temperatures the correction is 
so small that it may be neglected. 


Bulletin 4958, just issued by the Gen- 
eral Electric Co., is an attractively bound 
book of 132 pages, devoted to the use 
of the “higher voltages” and their ad- 
vantages in the operation of direct-cur- 
rent electric railways. It contains numer- 
ous tables comparing the costs of 1200- 
volt systems with those of 600 volts; 
illustrates and describes station and car 
equipments, locomotives for railroads of 
higher direct-current voltages, and de- 
scribes the various systems employing 


ie 
peas 
be, 
iS 
“4 
3 
: 


September 17, 1912 


direct current at 1200, 1500 and 2400 
volts. The bulletin contains a large amount 
of interesting information for electric- 
railway operators. 


Tungsten Lamps for the 
Overloaded Plant* 
By A. Gorpon 


The operating engineer often finds that 
the plant, which was quite ample when 
first installed, has become dangerously 
overloaded. 

Not only must the floor areas be 
abundantly illuminated, but show cases, 
signs, and all kinds of decorative effects 
are demanded, and the installing of new 
lamps goes on so incessantly, that the 
last few additions may prove to be the 
proverbial last straw to break the back 
of the generating camel. 

The 16-cp. lamps cost about 25c. each 
in barrel lots, and the current consump- 
tion is 34 watts per candle, or about 13 
lamps per horsepower. With 25-watt 
tungsten lamps, about 20 per cent. greater 
candlepower is obtained, and a horsepower 
will light about 30 lamps. The tungsten 
lamp offers a splendid opportunity to the 
operating engineer to economize in the 
plant with the least possible investment. 
In the overloaded plant, this lamp has 
proved a blessing; to the engineer sud- 
denly called upon to provide light or 
power for additional areas, it offers the 
simplest solution. 

In some buildings the space given to 
the steam and electrical plant is so lim- 
ited, that to install an additional boiler 
or generating unit would upset the whole 
surroundings, or disturb established de- 
partments so much, that the outlay would 
hardly be warranted by the benefits re- 
ceived. If the plant is large, and the ad- 
ditional current required is for lighting 
only, and arc or carbon incandescent 
lights are in use, supplying additional 
light at small expense, is quite easy. 

Assume that the plant has a total capa- 
city of 2000 sixteen-candlepower lamps of 
3.1 watts per candle or 50 watts per 
lamp, and 200 arc lamps taking 5 amp. 
at 110 volts or 550 watts per lamp. Then 
the generating units would have to sup- 
ply 210 kw. 

For the 50-watt carbon lamps, sub- 
Stitute 25-watt tungsten lamps, and the 
power required will be reduced 50 kw. 
and 19.1 cp. will be obtained per lamp 
or practically 20 per cent. more light than 
the carbon lamps give on the same cur- 
rent consumption. Or, if the wiring were 
rearranged, a very substantial saving 
could be made in the cost of renewals, 
as the larger tungsten lamps have a much 
longer life than the smaller sizes. 

For the arc lamps might be substituted 
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400-watt bowl-frosted lamps, with re- 
flectors, properly selected for tne ser- 
vice required, and suspended at the 
proper height to permit using open 
prismatic reflectors, of either the intensive 
or extensive type, depending upon local 
conditions. 

As the tungsten lamp is a depreciating 
light, and the tendency is always for more 
light, it is best to use at least 400-watt 
lamps in most cases. By replacing the 
200 arc lamps with the same number 
of 400-watt lamps, 30 kw.. will be saved, 
and with the 50 kw. saved by replacing 
the carbon lamps, 80 kw. additional is 
available for light or power. For power 
about 100 hp. could be used in motors, or 
an area equal to more than one-third of 
that supplied by the old lamps could be 
lighted. 

The writer was obliged to furnish addi- 
tional light and power, from a unit al- 
ready overloaded. In 1906, 12,150 sq.ft. 
additional floor space was added, in 1907, 
14,000 sq.ft., and in 1910 a fur room, 
which requires 22 kw. to drive the re- 
frigerating plant. In 1911 a new building 
was erected at the rear of the building 
which shut off the daylight to such an 
extent that many arc lamps, previously 
run after dark only, had to be used con- 
tinuously. This spring, 220 arc lamps 
were replaced with 300- and 400-watt 
tungstens, and, although additional lamps 
were installed, the load was reduced 
about 250 amp., and now another ex- 
tension of lights or power, equal to 27.5 
kw., is possible. 

In addition to its load-reducing pos- 
sibilities the tungsten lamp has many 
other advantages. Every engineer who 
has been responsible for the trimming, 
repairs, and maintenance of 300 or 400 
arc lamps, knows the amount of trouble 
and labor involved in keeping them up 
to high efficiency. 

When the internal mechanism becomes 
worn, and the insulation becomes charred, 
the resistance becomes defective and the 
current consumption has increased from 
4.5 to perhaps 6 amp. per lamp. Where 
many arc lamps are used, there are sure 
to be some dead ones from some cause 
or other, and it usually is a nuisance to 
trim them. Burn outs of tungsten lamps 
are very infrequent and it only requires 
a few moments to replace a bulb. 

In old plants where the wiring was 
not figured as liberally as it would be 
today, many circuits have become over- 
loaded, the insulation deteriorated, and 
the copper crystallized so much, that the 
drop in potential has gone from 1 per 
cent. as at first calculated to even 10 per 
cent. in some cases. In other cases the 
wiring was so overloaded at the point of 
distribution that it was positively dan- 
gerous, when due care was not exercised 
in the proper use of fuses. 

With the change to tungsten lamps, 
the cost for fuses should be reduced at 
least 50 per cent. The cost of glass- 
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ware, especially inner globes, which is 
quite an item with arc lamps, would 
probably be sufficient to pay for renewals, 
when the 300- or 400-watt sizes are used. 

For a new building, the cost of in- 
stalling a plant for tungsten lamps, need 
not exceed 60 per cent. of the invest- 
ment necessary, when arc or carbon lamps 
are used. At present it is possible to 
install a duplicate generating plant, with 
boilers of ample capacity, at less than 
a single plant would have cost a few 
years ago for the same service. With 
the use of tungsten lamps, the boiler 
plant can be reduced very materially, or, 
if boilers of liberal proportions are in- 
stalled, a cheaper grade of fuel can be 
used to do the work. Anthracite screen- 
ings or buckwheat can be mixed with 
bituminous coal, in such quantities as will 
permit the plant to be operated without 
violating the most stringent smoke laws. 

Only one objection has been advanced 
to using tungsten lamps in stores, that 
was in connection with the matching of 
colors. The complaint was more fancied 
than real as it was found that the ordi- 
nary inclosed arc lamp, when compared 
with the Day Light Arc or the Moore tube, 
was just as defective in the matching of 
certain shades of blues and drabs as the 
tungsten. Even daylight itself, when re- 
flected from a red brick wall was found 
to be much inferior to the Moore tube 
for matching very delicate tints. 


CORRESPONDENCE 


Burnt Spots on Commutator 


In the July 16 issue, Mr. Hill answers 
Mr. Kramer’s inquiry regarding burnt 
spots on the commutator. He mentions 
loose contacts, etc.,, which will probably 
cause burnt spots, but he did not mention 
irregular speed of the prime mover. 

We have a two-cylinder four-stroke- 
cycle tandem gas engine, direct-connected 
to a 220-volt six-pole generator. The 
trouble started by the commutator burn- 
ing in three equidistant spots; it kept 
getting worse and finally the burnt spots 
met. We turned down the commutator 
and tested for electrical defects, but found 
none. The machine ran all right for 
about four months, when the trouble ap- 
peared again. 

The trouble was finally traced to the 
engine. There was poor compression in 
one cylinder and lost motion in the wrist 
and crankpins, which caused the engine 
to run unevenly and to pound. After cor- 
recting this the trouble disappeared. 

The opinion seems general that high 
mica causes sparking, but I have always 
found on a well kept commutator that 
sparking comes from other causes, and 
the high mica is the result of the spark- 
ing, which burns the commutator and 
leaves the mica high and black. 

J. C. HAtvey. 

Cooperstown, N. Y. 
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Gas Power Department 


Worth-while gas-engine and producer information treated in a way that can be of practical use 


Some Ignition Troubles 
By JAMES H. BEATTIE 


Designs of internal-combustion engines 
have been much improved during the past 
few years, particularly in reference to 
the ignition system. A few years ago 
the hot tube was the prevailing method 
of igniting the charges in the engine cyl- 
inder. Electric ignition was later de- 
veloped, but for a long time it was not 
equal in reliability to the hot tube. It, 
however, possessed features superior to 
the older method, and designers devoted 
much attention to its improvement. Even 
with the improvements made, the igni- 
tion apparatus for a long time remained 
the most unreliable part of the engine. 
the custom being to use batteries with a 
simple induction coil. The demand for 
automobile engines with absolutely re- 
liable ignition has perhaps done more to 
hasten the development of the modern 
high-tension magneto than any other fac- 
tor. 

Of late, manufacturers of stationary 
engines have followed the lead of the 
automobile-engine manufacturers, and are 
putting out engines equipped with “built- 
in” magnetos, driven by gears, in many 
cases so designed that the engine may be 
started without batteries. The liability 
of trouble from the ignition apparatus 
has been much reduced. It will be in- 
teresting to see how such apparatus will 
succeed in the hands of the average op- 
erator. Of course, the high-tension mag- 
neto is harder for the average operator 
to understand than a set of dry cells 
and a spark coil, but the liability of 
trouble is so much less that the average 
operator can afford to call the expert 
when trouble does occur. 

The owner of a small vertical engine, 
fitted with make-and-break ignition, sup- 
plied by a set of batteries, complained 
that it ‘missed and backfired. The bat- 
teries were in good condition, but it was 
found that the points of the igniter did 
not remain in contact long enough to al- 
low the current to build up sufficiently 
to give a spark hot enough to ignite all 
the charges, some of which passed into 
the exhaust unburned and resulted in 
muffler explosions. Adjusting the igniter 
trip rod so that the points remained in 
contact longer effectually cured the 
trouble. 

In another instance a similar engine 
fitted with the same type of igniter miss- 
fired, due to the points being corroded 
and pitted so as to make poor contact; 
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one point was deeply pitted while the 
other was considerably longer than it 
had been originally. This condition is 
common with make-and-break igniters 
where the direction of the current is the 
same all the time; particles of the plati- 
num are carried from the positive elec- 
trode and deposited on the negative, caus- 
ing it to build up. Reversing the wires 
of the igniter from time to time wiil pre- 
vent this. 

It would seem that short-circuited spark 
plugs or run-down batteries would be ap- 
parent to almost anyone, but for such 
troubles the repair man is often called. 
Many operators think their batteries are 
all right, and go so far as to prove it 
by testing the size of the spark. They 
fail to remember that a battery having 
energy enough to give a good spark in 
testing may be so nearly exhausted that 
it will not ignite the charges successfully. 
The real condition of a battery can be 
ascertained only by an ammeter. The 
amount of current necessary to operate 
one engine may be insufficient for an- 
other, due to one having a more efficient 
igniter, and also due to the location 
of the igniter. If the igniter is located 
in a part of the cylinder where it is ex- 
posed to fresh gas it will operate more 
surely than if located in a pocket where 
exposed to burned gases. 

A puzzling case of miss-firing was 
traced to one of the make-and-break 
igniter points being loose. The point was 
inserted in a hole drilled in the movable 
electrode and secured with a small set- 
screw. The setscrew had worked loose 
so that the point had slipped back and 
did not make good contract with the other 
point. This method of securing the points 
is very poor, both because the setscrew 
may work loose and because the heads 
are likely to become hot and cause pre- 
ignition. 

An interesting case showing how the 
location of the igniter affected the op- 
eration of the engine, was that of a small 
horizontal engine operating a deep-well 
pump. The ignition had always given 
trouble, as ten fresh dry cells were re- 
quired, and this caused the igniter points 
to burn because of the strong current. 
The igniter was located in a pocket in the 
cylinder head, and a hole about % in. in 
diameter communicated from the igniter 
pocket to the cylinder proper; this hole 
was nearly 3 in. in length. The repair 
man could not rectify this, however, as 
the mistake had been made by the de- 
signer. The igniter being located in the 
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pocket was exposed to burned gases prac- 
tically all the time, there being no op- 
portunity for the pocket to be scavenged, 
which accounts for a very strong spark 
being required. 

An engineer complained that his en- 
gine had a knock which he could not 
locate. The bearings were in good con- 
dition and the trouble proved to be due 
to too early ignition. The igniter was 
located over the iniet valve and was ex- 
posed to fresh mixture; hence the en- 
gine did not require as early ignition as 
other engines with which the engineer 
was familiar. The rate of propagation 
of the flame through the compression 
space is determined largely by the loca- 
tion of the igniter; hence some engines 
require earlier ignition than others. 


Heat Value of Liquid Fuels 
By A. A. PoTTER 


The heat of combustion of a fuel can 
be determined from its chemical composi- 
tion, but more easily by means of a 
calorimeter, in which the products of 
combustion give up their heat to a known 
weight of water. 

The fuel in a calorimeter may be burned 
at constant volume or at constant pres- 
sure. The various bomb calorimeters, 
such as the Mahler, the Parr and the 
Emerson belong to the constant-volume 
class. In this case a weighed quantity 
of the combustible is burned with oxygen 
in a stout receptacle, or bomb, placed in 
a vessel containing a known weight of 
water. Ignition is affected by a hot wire, 
or by an electric fuse, the combustion 
producing a temperature rise of the water 
surrounding the bomb. Multiplying the 
temperature rise by the known weight 
of water, and dividing the product by 
the quantity of combustible in the bomb, 
gives the heat value of a unit weight of 
the combustible. 

A well known calorimeter of the con- 
stant-pressure type is the Junker’s, a 
brief description of which will be given 
for those not already familiar with its 
operation. Fig. 1 shows this calorimeter 
arranged for testing gaseous fuels. The 
gas to be analyzed, after passing through 
the meter M and sensitive regulator R, 
is consumed at constant pressure in a 
bunsen burner, and gives up its heat to 
water flowing through the calorimeter C. 
This calorimeter is somewhat similar to 4 
fire-tube boiler, the products of combus- 
tion passing up the combustion chamber 
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and down through copper tubes, which 
are surrounded by water flowing in the 
opposite direction. For determining the 
heat value of liquid fuels, a burner and 
balance, as shown in Fig. 2, are sub- 
stituted for the gas meter, regulator and 
bunsen burner. 

In using a calorimeter of the Junker’s 
type the heat of combustion is determined 
by measuring the amount of fuel burned, 
the quantity of water passed through the 
apparatus and the temperature rise of 
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sene, solar oil and denatured alcohol by 
means of the Junker’s calorimeter, the 
results of which are given in Table 1. 
These values represent averages of 28 
runs in the case of gasoline, 29 for kero- 
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Fic. 1. JUNKER’S CALORIMETER 


the water. Multiplying the weight of 
water passed through by the tempera- 
ture rise and dividing by the amount of 
fuel used, gives the heat of combustion. 


POWER. 
AVERAGED FOR BURNING GAS 
sene, 17 for solar oil and 21 for de- 


natured alcohol. 
The heat values are given in B.t.u. per 
pound, calories per kilogram and B.t.u. 


TABLE I. HEAT OF COMBUSTION OF LIQUID FUELS 


b Heat of Combustion 
Specific grees | Calories er Kilogram B.t.u. per pound B.t.u. per gallon 
Kind of Fuel | (At 60° F.)| mé High Low High Low High | Low 
Gasoline....... 0.7380 60 10,790 10,220 19,411 18,415 119,400 113,300 
erosene...... 0.7971 46 10,630 10,114 19,130 18,205 127,100 121,000 
Solar oil....... 0.8250 40 10,429 9,965 18,770 17,940 129,100 123,330 
Denatured Al- 
ee 0.7970 46 5,763 5,194 10,373 9,349 68,920 62,120 


When a fuel contains hydrogen the 
foregoing method will give the high heat 
value, which includes the latent heat of 
the steam formed by the combustion of 
the hydrogen in the fuel. In the case 
of internal-combustion engines, the steam 
formed by the burning of the hydrogen 
in the fuel escapes through the exhaust 
uncondensed; hence the available heat 
is termed the low heat value which can 
be determined by collecting the steam 
condensed in the calorimeter, calculating 
the latent heat required to produce this 
weight of water at atmospheric pressure 
per unit weight of fuel, and subtracting 


per gallon. From the values of B.t.u. 
per gallon it is evident that the cheaper 
petroleum fuels, such as solar oil, contain 


Balance 


Burner 


us 


the result from the high value. 


TESTS WITH LIQUID FUELS 


There being very little recent data pub- 
lished on the heat of combustion of the 
Common liquid fuels, the writer made 
Several series of tests on gasoline, kero- 
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more heat units per gallon than do the 
lighter and more expensive fuels like 
gasoline. 

The results of the tests also show that 
the heat of combustion does not differ 
much for the various petroleum distil- 
lates. 

Table 2 was prepared as an aid in the 
conversion of degrees Baumé into specific 
gravity and in the calculation of pounds 
per gallon for liquid fuels. 


TABLE 2. RELATION BETWEEN SPECIFIC 

GRAVITY AND WEIGHT PER GALLON 
Pounds Pounds 

Specific] Degrees| per |Specific| Degrees; per 
Gravity} Baume | Gallon] gravity) Baume | gallon 
1.000 10 8.336 | 0.775 51 6.462 
0.993 11 8.277 | 0.771 52 6.428 
0.986 12 8.220 | 0.767 53 6.394 
0.979 13 8.161 | 0.763 54 =| 6.358 
0.972 14 8.104 | 0.759 55 =| 6.324 
0.966 15 8.051 | 0.755 56 6.290 
0.959 16 7.997 | 0.751 57 6.258 
0.953 17 7.944 | 0.747 | 6.212 
0.947 18 7.891 | 0.743 59 | 6.195 
0.940 19 7.837 | 0.739 60 | 6.163 
0.934 7.785 | 0.736 61 6.133 
0.928 21 7.736 | 0.732 62 6.101 
0.922 22 7.687 | 0.728 63 | 6.070 
0.916 23 7.638 | 0.724 64 | 6.038 
0.911 24 7.590 | 0.721 65 | 6.006 
0.905 25 7.541 | 0.717 66 | 5.975 
0.899 26 7.493 | 0.713 67 =| «5.946 
0.893 27 7.444 | 0.710 68 | 5.916 
0.887 28 7.395 | 0.706 69 | 5.886 
0.881 29 7.347 | 0.703 70 =| 5.856 
0.876 30 7.298 | 0.699 71 5.827 
0.870 31 7.254 | 0.696 72 5.797 
0.865 32 7.210 | 0.692 73 5.771 
0.860 33 7.166 | 0.689 74 5.743 
0.854 34 7.122 | 0.686 75 5.715 
0.849 35 7.079 | 0.682 76 5.688 
0.844 36 7.038 | 0.679 77 | 5.659 
0.840 37 6.998 | 0.676 78 5.632 
0.835 6.696 | 0.672 79 5.603 
0.830 39 6.918 | 0.669 80 5.576 
0.825 40 6.878 | 0.666 81 5.548 
0.820 41 6.839 | 0.662 82 5.517 
0.816 42 6.804 | 0.658 83 5.487 
0.811 43 6.760 | 0.655 84 5.457 
0.806 44 6.721 | 0.651 85 5.427 
0.802 45 6.683 | 0.648 86 5.402 
0.797 46 6.644 | 0.645 87 5.374 
0.793 47 6.608 | 0.642 88 5.353 
0.788 48 6.571 | 0.639 89 5.316 
0.784 49 6.534 | 0.636 90 5.304 

0.779 6.498 


A resolution passed by the National 
Gas Engine Association reads: “It is 
the sense of this convention that the oil- 
inspection laws in Wisconsin and similar 
iaws in other states are a burden to the 
consumer and unnecessary.” 

A further investigation of the oil-in- 
spection laws of several of the states con- 
vinces us that they are inadequate for 
present conditions. In North Dakota and 
some other states, owners of traction en- 
gines cannot make use of low-grade fuels 
since the law under which oils are in- 
spected makes no provision for admitting 
oils of this character. When there was 
no market for gasoline the tendency of 
the oil companies was to use as much 
of the volatile constituents as possible in 
the kerosene. Inspection was then neces- 
Sary to protect the public. The old in- 
spection laws are, therefore, practically 
obsolete. Furthermore, when these laws 
were passed nobody thought of using dis- 
tillate for power purposes. What is 
needed now is either a modification of 
the oil laws which will enable the free 
sale of distillate or their abolishment al- 
together.—Gas Review. 
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Heating in Connection with 
Steam Turbines* 
By Aucust H. KRugEsI 


Using turbines in connection with heat- 
ing is advocated primarily because any 
work first done by the steam, as generat- 
ing electric current, is almost wholly a 
gain as compared with using live steam 
separately for heating. Steam, after ex- 
panding, and giving up all of the energy 
available in a prime mover of perfect 
efficiency, can still give up the great bulk 
of its original heat when condensed in a 
heating system.+ 

As compared with the exhaust from 
noncondensing engines, steam from a tur- 
bine at the same pressure would contain 
substantially the same heat and amount 
of moisture, if the efficiency is the same. 
If the turbine is less efficient, the steam 
extracted from it must be dryer and con- 
tain more heat. The measure of the rela- 
tive performance is the amount of elec- 
trical energy obtained as a byproduct from 
the steam extracted for heating, assum- 
ing the steam delivered to the heating 
system is of the same quality in both 
cases. In other words, the comparative 
performance is gaged by the water rates 
of the two machines. As between slow- 
speed Corliss engines of highest grade 
and turbines designed primarily for con- 
densing operation the advantage, in the 
past, has often been with the engine, un- 
der usual district steam-heating condi- 
tions. In hot-water heating systems, the 
heat transfers are usually made at lower 
temperatures and correspondingly lower 
pressure, so that more work may be ab- 
stracted by the turbine with very little 
reduction in the heat value of the steam. 
Experience with such systems indicates 
that the turbine is on a parity, at least 
as to steam consumption, and points to 
the desirability of laying out district 
steam systems to employ the same low 
pressures. 


*Abstract of a ever read before the 
em District Heating Association at 
etroit. 


+At a steam pressure of 150 Ib. sage 
and a feed temperature of 132 deg. F., 
expansion to atmospheric ge in a 
perfect prime mover would deliver 0.05 
kw.-hr. per Ib. of steam and leave 84 per 
cent. of the original heat in the exhaust 
steam, which would contain 13% per 
cent. moisture. In a: prime mover of 50 
per cent. efficiency 92 per cent. of the 
original heat would remain in the ex- 
haust and 4% per cent. moisture. The 
latent heat of the original steam is 78 
per cent. of its total, and most of it re- 
mains unimpaired after expansion, and 
available in anv heating system working 
at a low enough temperature to condense 
the steam. 
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Heating and Ventilation 


Considered as power-plant problems. 


Layout and operation of systems and apparatus 


TURBINES FOR HEATING WoRK 


The author illustrated one of a series 
of Curtis turbo-generators of new de- 
sign now in manufacture, at present com- 
prising machines of 500, 750, 1000, 
1500 and 2000 kw. capacity for 60-cycle 
generators at 3600 r.p.m. While primarily 
intended to give good results in con- 
densing operation, these machines have 
been especially designed with reference 
to extracting steam for district and in- 
dustrial heating purposes. They have 
governing mechanism, valves, nozzles, 
etc., proportioned for a sufficient flow of 
steam to carry the full rated capacity 
noncondensing against back pressures up 
to 1 lb. gage with 150 lb. initial pres- 
sure. 

The performance actually obtained on 
a 750-kw. unit running entirely noncon- 
densing against atmospheric pressure, is 
shown in the accompanying diagram. 
Comparing curves A and B shows that, 
in the full-load region, the noncondensing 
performance of the machine designed to 
run condensing is practically as good as 
that of a straight noncondensing machine. 
The water-rate curve at 10 lb. gage pres- 
sure also shows good results. 


STEAM EXTRACTION FROM 750-KW. 
CURTIS TURBINE. 


Gage Com- 
pres- bined 
sure Total water 
ex- Steam steam to rate 
tracted extracted, turbine, lb. per 
steam lb. perhr. 1b. per hr, kw.-hr. 
Electrical output, 250 kw. 
— 5,600 22.4 
0 9,200 10,000 40.0 
5 4,000 8,200 32.8 
5 10,500 11,600 46.3 
10 4, 8,600 34.4 
10 12,000 13,300 53.0 
. Electrical output, 500 kw. 
— 9,600 19.2 
0 17,000 17,800 35.6 
5 4,000 12,200 24.5 
5 19,300 20,400 40.8 
10 4,00 ,800 25.6 
10 21,600 23,000 46.0 
Electrical output, 750 kw. 
— 13,700 18.25 
0 25,000 25,700 34.2 
5 4,00 16,200 21.6 
5 28,200 29,200 38.9 
10 4,000 16,900 22.5 
10 31,600 32,900 43.9 


The accompanying table shows how 
this turbine can be used to carry different 
loads, and at the same time deliver vari- 
ous amounts of steam to the heating sys- 
tem, together with the total steam con- 
sumption under the assumed conditions. 
The steam pressure was 150 lb. gage 
with no superheat and the vacuum 28 in. 
For back pressures of 5 and 10 Ib. the 
table shows in each case the effect of ex- 
tracting a small amount of steam and 
also the maximum amount obtainable un- 
der the conditions from a machine of 


regular design. The condenser is in op- 
eration for the balance of steam required 
to carry the electrical load. At the maxi- 
mum, the steam extracted is substantially 
the same as the live steam to the ma- 
chine, the stage valve in these cases be- 
ing entirely closed. Curves A and B 
show that when extracting the maximum 
of steam, the condenser might be shut 
down without materially affecting the 
economy. These machines are not limited 
to the figures stated. 


VARIABLE LOAD AND AUTOMATIC VALVES 


Operating turbines in connection with 
a heating system in some cases have been 
handicapped by a variable electrical load, 
and in at least one instance, operating a 
heating system from a turbine has been 
claimed actually to take more coal than 


Electrical Output in Kilowatts 
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operating independently, furnishing steam 
through a reducing valve to the heating 
system. An increase in electrical load 
will naturally increase the pressure in 
the turbine casing and, lacking any regu- 
lation to prevent it, will result in a cor- 
responding increase of pressure in the 
heating system. The whole heating sys- 
tem must be raised in temperature to that 
of the increased steam pressure. Conse- 
quently, if the pressure is suddenly in- 
creased the steam-absorbing capacity of 
the heating system is very great while 
the pressure is rising. This will increase 
the draft of live steam to the turbine cor- 
respondingly, and may lower the pressure 
in the boiler room, which would lead to 
the conclusion that heating by extraction 
is wasteful of coal, because it is more 
difficult to maintain a steady steam pres- 
sure in the boiler room. The waste is 
probably more apparent than real in 
many cases. Consider an increase in 


pressure from 3 lb. gage to 5 Ib., occur- 
ring at intervals, so that the higher pres- 
sure exists for half the time, the in- 
creased temperature and heat-radiating 
ability of the system, taking a room tem- 
perature of 70 deg., is only about 2 per 
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cent. Station operators will occasionally 
prefer to use live steam, irrespective of 
economy, from a disinclination to take the 
trouble to adjust a hand-operated con- 
trolling device to suit the variations in 
load, when it is so simple and easy to 
set a live-steam reducing valve to hold 
any desired pressure in the heating sys- 
tem. 

To meet the requirements, however, of 
a constant heating-system pressure 
(which may be altered at will) under 
variable load conditions, an automatic 
valve-gear has been developed in connec- 
tion with the new turbines referred to. 
The valve ports are arranged for suc- 
cessive opening or closing of the nozzles, 
all being either wide open or tightly 
closed and only one group subjected to 
throttling at a time. This valve may be 
hand actuated to supply variable amounts 
of heating steam. 

An equivalent result can be reached 
with turbo-generators at present in use, 
by an automatic reducing valve between 
the turbine and the heating system. This 
will prevent an excessive flow of steam 
to the heating system with a sudden in- 
crease in electrical load, and thereby pre- 
vent waste of steam which must neces- 
sarily result from an attempt to maintain 
a given average pressure, with frequent 
variations in pressure, and consequently 
in temperature and flow. This arrange- 
ment cannot be quite as efficient as the 
automatic stage valve, because it involves 
some throttling of the heating steam, but 
this loss may be made small by oc- 
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to the heating system, in the shape of a 
nonreturn valve. This prevents the tur- 
bine taking steam from the heating leader 
and so operating as a low-pressure ma- 
chine, which might result in excessive 
speed if the circuit-breaker of its gen- 
erator should trip or its load should fall 
to a low value for any other reason. 
Some turbines have been installed and 
used as high-pressure machines part of 
the time, and either wholly or partly as 
low-pressure machines at other times. 
This often can be done advantageously, 
simply by providing a connection between 
the turbine emergency governor and the 
nonreturn valve, so that the latter will 
trip in case of excessive speed. The 
latter would be automatically avoided un- 
der all ordinary conditions where the 
turbo-generator operates in paraliel with 
the prime movers furnishing the steam. 
This makes a very flexible arrangement 
in existing plants containing steam en- 
gines and helps to maintain the best 
overall station performance under varia- 
tions of electrical load and weather, which 
would otherwise fail to give a favorable 
relationship between the two loads. 


STEAM AND HOT-WATER SYSTEMS 


Some think that hot-water systems have 
an advantage in connection with power 
generation by reason of a lower back 
pressure, or even a partial vacuum on 
the prime movers. The writer has care- 
fully studied this question in the heating 
of large factories and is satisfied that, if 
the prime movers are properly propor- 
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largest industrial establishments. Some 
of these systems have more radiation sur- 
face than most district steam systems, 
and it would seem entirely practicable, 
and economical as well, to make use of 
this system, at least in part. 

The balance of the paper was devoted 
to the measurement of exhaust steam 
under pulsating flow. 


Ventilation of a Dispensary 
Building* 
By A. M. FELDMAN 


The building is a new dispensary at- 
tached to the Lebanon Hospital, New 
York City. Only one story and basement 
have been built, but provision has been 
made for five more stories. The first 
story, Fig. 1, contains a main corridor 
running the length of the building, with 
clinical rooms on both sides. The cor- 
ridor serves as a waiting room for pa- 
tients, and as considerable numbers con- 
gregate there at one time, efforts were 
concentrated on the ventilation of the 
corridor. 

The scheme is to exhaust the air from 
the corridor. To admit fresh air all the 
radiators in the clinical rooms are direct- 
indirect radiators, Fig. 2, having fresh- 
air inlets through openings in the walls 
under the windows, with special galvan- 
ized-iron castings over the radiators that 
can be lifted to get at the radiators for 
cleaning. Only a few sections of each 
radiator are inclosed. To prevent cold 
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HALF PLAN OF GROUND 


casionally adjusting the hand-operated 
Stage valve. 

Taking steam from turbines for heat- 
Ing systems is no more complicated than 
operating engines. A safeguard for the 


turbine must be provided, however, where 
there is more than one source of steam 


Fic. 1 
FLOoR 


tioned with respect to the two loads and 
of suitable type, there is no marked dif- 
ference, if the steam-distribution system 
is designed for future growth and care 
to reduce the back pressure to economical 
limits. Using a vacuum return-line sys- 
tem has been found practicable in the 


HALF PLAN OF FUTURE UPPER STORY 


air bypassing the radiator, the two sec- 
tions next to the ends of the casing have 
solid legs. 

The doors have louvers in the bottom 


*Abstract of a pepe. read before the 
American Society of Heating and Ven- 
tilating Engineers at Detroit. 
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panel. Thus the exhausting effect of the 
system in the corridor induces air flow 
through the lower panels of the doors 
from the rooms which are supplied with 
tempered air by the direct-indirect radi- 
ators. 
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CORRESPONDENCE 
Expert Piping 


The piping layout described by Mr. 
Essinger in the Aug. 20 issue is so ob- 
viously faulty that it seems incredible 
that anyone having the slightest knowl- 
edge of heating systems would not see 


the trouble, let alone an “expert.” It is 
Y) self-evident that with the connection made 
| lasing | | | 
Si é i | 
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To compensate for heat lost from the 
end windows of the corridor and to pro- 
vide an additional supply of fresh air, 


both ends of the corridor. The ducts and 
registers are proportioned so that the air 
is heated not much above 70 deg. F. 

Exhaust register boxes under the cor- 
ridor ceiling pierce the concrete ceiling 
and discharge into a tightly constructed 
roof space where two 2%4-in. steam mains 


indirect stacks are in the basement. These © 
discharge air through large registers at - 
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Fic. 2. DETAIL OF DIRECT-INDIRECT RADIATOR SETTING 


as shown the returns from the heating 
coils would fill the exhaust pipe above 
the back-pressure valve and then back 
up through the coils. This would cut off 
the escape of steam from the engine ex- 
haust line and the back pressure would 
immediately rise until it was sufficient to 
overcome the back-pressure valve plus 
the head of water, when it would open, 
allowing the water collected above to fall 
into the feed-water heater and the pres- 
sure to drop until the valve closed. Then 
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and a 130-sq.ft. circular radiator furnish 
heat for aspirating purposes. Tees on 
the pipes allow extending aspirating 
risers through the future vertical venti- 
lating flues required when the upper 
stories are built. A typical upper story 
floor is shown in Fig. 3. 

No dampers were installed in the reg- 
isters of the exhaust or on the indirects. 
But to prevent any unnecessary escape 
of heat after the dispensary closes in 
the afternoon, one main damper was in- 
stalled in the ventilator on the roof, op- 
erated by a chain from the corridor. The 
damper is unbalanced so that it will al- 
ways be open unless the chain is pulled 
down. The system has been in opera- 
tion the past winter, and has proved a 
success. 


Fic. 3. RooF PLAN AND ELEVATION, SHOWING ASPIRATING PIPES 
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the cycle would be repeated. Obviously 
such a condition would lead to more or 
less flooding of the heating coils, to say 
nothing of the water-hammer due to the 
mixing of the water and steam when the 
back-pressure valve opens. 

The obvious solution is to carry the re- 
turn pipe from the coils to the feed- 
water heater. I would also advise Mr. 
Essinger to bleed the exhaust line just 
above the back-pressure valve. 

W. L. Duranp. 

Brooklyn, N. Y. 


Mr. Essinger’s system will not give 
satisfaction and is liable to cause serious 
trouble. Assume that the exhaust head 
is 25 ft. above the back-pressure valve 


Vol. 36, No. 12 
and the return from the coil. If there 
is a check valve in the radiator return, 
what is to prevent the exhaust pipe above 
the back-pressure valve filling with water 
and producing 


25 X 0.437 = 10.925 Ib. 


back pressure, which would mean at least 

11 lb. at the engine. With an engine 

constant of 3 this would mean a loss of 
li x 3 = 3 Ap. 

There would, of course, be a slight in- 

crease in heat to the feed water, meaning 

perhaps 1 per cent. less fuel. 

A more serious trouble would be the 
water-hammer. For a convincing argu- 
ment it would only be necessary for Mr. 
Essinger to request the presence of the 
boss. Immediately after shutting down 
the engine, lift up the back-pressure 
valve with its load of water above. The 
solid thud of the water striking the heater 
plates will be instructive and may per- 
haps crack the heater. With the engine 
running and some pressure in the heater, 
if there is no drain above the back- 
pressure valve the pressure will force 
the water up the pipe with many a bang. 
I have seen an 8-in. cast-iron exhaust 
pipe cracked for 4 ft. of its length from 
this cause. Mr. Essinger’s piping will 
undoubtedly be changed after a few trials. 
A better way would be to drain the coils 
through a trap to the heater, and a drain 
should also be placed in the exhaust pipe 
just above the back-pressure valve. 

A. C. WALDRON. 

Revere, Mass. 


The only thing wrong with the connec- 
tions shown by Mr. Essinger in the Aug. 
20 issue is that steam as soon as turned 
on will condense in the radiators and run 
back through the return line into the ex- 
haust pipe above the back-pressure valve 
until it fills the exhaust pipe and backs 
up in the radiators. The water on top 
of the back-pressure valve will prevent 
its opening until the back pressure in 
the exhaust pipe over-balances the water 
pressure. Then the engine may stop, or 
anyone that happens to be outside of the 
building will get a shower bath, and the 
plant will have to be shut down while 
the engineer makes repairs to the piping 
that may be broken by water-hammer. 

The design is not only bad but dan- 
gerous. Before any heating is done it 
will be necessary to disconnect the re- 
turn pipe from the exhaust pipe and con- 
nect it to a trap or vacuum pump and 
discharge the condensation either to the 
sewer or through an oil separator to the 
heater. If I was engineer in this plant 
I would rather run the chance of being 
discharged in showing the employer that 
this system is dangerous than try to run 
it and then be discharged as incompetent 
for causing serious damage to the equip- 
ment. 

J. C. HAWKINS. 

Hyattsville, Md. 
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The Collegiate in the Power 
Plant 


Although engineering colleges have 
for many years been graduating young 
men well equipped to enter the practice 
of engineering, who have proved their 
good judgment and ability by their works, 
the rank and file of power-plant operators 
are still more or less prejudiced. against 
the college-trained man. This is due, in 
part, to at least four reasons, the treat- 
ment usually accorded to the begin- 
ner by the experienced man, misjudg- 
ment, envy, and a misunderstanding of 
what the college man is trying to ac- 
complish. 

Too much is often expected of the 
young man just out of college. During 
his four years of college work he has 
accomplished something more than sim- 
ply accumulating facts. His reasoning 
power has been developed. He has learned 
to adjust himself to his environment or to 
change his environment if he finds it un- 
suitable. His ideals have been formu- 
lated, both professional and humanistic. 
He has been associated with his teachers 
who are, for the most part, also engineers 
of. standing in their profession. He has 
gained from this association a rational 
viewpoint and he neither expects too 
much nor too little from his fellows. 
But in contrast to all this he is not a 
craftsman nor yet a professional man. 
He still lacks one prime requisite that 
the college cannot provide him and that 
is engineering judgment. This may only 
be acquired by meeting the tests and 
crises of everyday experience in his 
chosen work. He is likely to make the 
mistakes in judgment of any tyro and 
is worthy of the kindly criticism and 
patient consideration that should be 
given every beginner. Sadly enough, 
this is too seldom given either to the 
college man or to his fellow from the 
school of life. The experienced man rea- 
sons that he had a hard time getting what 
he now knows; therefore let the be- 
ginner dig, and especially let him blister 


if he is a college man. This is palpably 
unfair. 

Human life is and always will be a 
great leveling agent. We do not stop to 
inquire, unless it be to satisfy our curios- 
ity, whether the man who has made a 
success is college trained or not. To be 
successful he must possess some of the 
attributes of true greatness. Given two 
men of equal ability and enterprise, one 
college trained and the other trained only 
in the school of experience, the one may 
reach as high a professional standing as 
the other if they each give equal ser- 
vice. 

One thing that apparently makes the 
practical man the natural enemy of any 
collegiate is the fact that the latter is 
willing to work for low wages to get a 
start. The man fresh from college is 
but a beginner and must expect beginner’s 
wages. He is worth no more. While 
going through this period he is not the 
competitor of the experienced man. The 
fact that he is being paid an amount 
which is truly commensurate with the ser- 
vice he gives does not mean that wages 
will be lowered generally because of his 
action. He is merely a beginner and is 
receiving the consideration which is given 
to any beginner. The college man is not 
“undercutting”; he is simply paying for 
his experience while learning in the same 
manner as an apprentice. The practical 
man forgets that the college-trained man 
is not a finished product. 

If any trade, craft, organization or 
profession is to continue to exist and to 
progress, it must give aid and considera- 
tion to the beginners. There is plenty 
for the young college man to do in the 
power-plant field. He cannot supplant 
the experienced operator unless the lat- 
ter is willing to give up. Excellence de- 
mands full payment. There is no short 
cut to success. Whether we are college 
men or post graduates in the school of 
hard knocks, beginner or adept, let us not 
forget that we are all working to the same 
end and that we are all students in the 
great university of human experience. 
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Why a “‘Graduate’’? 


The United States Civil Service Com- 
mission announces an examination to se- 
cure eligibles from which to make cer- 
tification to fill a vacancy in the position 
of engineer of tests at the Watertown 
Arsenal. An applicant must be a grad- 
uate in civil or mechanical engineering, 
of at least three years’ experience, etc. 

Again we protest against this graduate 
stipulation. The essential is, that the 
applicant shall know what he is required 
to know in order successfully to admin- 
ister the position. It is nobody’s business 
how he acquired this knowledge if he 
has it. There is many a civil and me- 
chanical engineer who has got his knowl- 
edge by study outside of institutions 
authorized to issue degrees or certificates 
of graduation. They are just as adapt- 
able to and just as useful in a position 
such as that under consideration, as a 
graduate engineer, and just as much en- 
titled to its opportunities. It is the busi- 
ness of the Commission to ascertain if 
they have the required qualifications, and 
not how they got them. 


Flue Gas Analysis 


We have frequently called attention 
to the importance of flue-gas analysis, its 
advantages directly in increased economy 
of the plant, and indirectly to the engi- 
neer himself who gets the credit for bring- 
ing about improved conditions. We have 
predicted that gas-analyzing apparatus 
will become as essential a part of the 
boiler-room equipment as the indicator 
now is of the engine-room equipment. 

When flue-gas analysis first began to 
attract notice, many regarded it as a 
means for the chemist to show off his 
knowledge, but nothing that would ever 
be of any practical worth, nor half so de- 
pendable as the experience of the 
trained fireman. Gradually the scoffers 
discovered that the analysis had real 
value and as the apparatus became some- 
what simplified they found it was not so 
impractical as it at first appeared. 

To one not familiar with it, it looks 
very complicated, and we have been glad 
to help disabuse those who regarded it 
so, with the series on “Flue Gas Analysis 
for Beginners,” concluded in this issue. 

Those who may have filed the article 
should correct two typographical errors 
that appeared in the first installment. On 
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page 331 in the first column, next to last 
paragraph, pipette No. 2 should have 
been No. 3. In the next column, last 
paragraph, the reagent for the first pipette 
was for determining CO. and not CO. 


Graphite in Boilers 

There have been too many cases of the 
successful use of graphite for the pre- 
vention and removal of scale, and the 
avoidance of pitting in boilers, to leave 
its usefulness for this purpose longer 
open to debate. There may be differ- 
ences of opinion as to why it does it, and 
how it does it, but in numerous cases 
the feeding of graphite into a boiler has 
not only prevented the formation of new 
scale, but has removed large quantities 
of scale already accumulated. 

It is doubtless true also that in some 


cases graphite has been tried without” 
‘success. It may be that graphite, like 


most other things, has its limitations, that 
it is very good in some cases. and not 
in others. It may be due also to the kind 
of graphite used, and how it was applied. 

The action is probably a mechanical 
one. The presence of the graphite in 
the scale destroys the adhesion of the 
particles which would otherwise weld 
themselves solidly together, so that the 
scale either does not form, or is easily 


broken up by the disturbances incidental 


to the ordinary operation of the boiler. 
But it is essential that the right kind of 
graphite should be used. One is apt to 
think that, while nothing but the most 
refined product is fit for a bearing, any- 
thing will do for so crude a process’ as 
mixing with boiler scale to make it brittle. 
The crudest product of the graphite com- 
panies, such as is sold to foundries for 
facing molds, etc., is therefore used, with 
the consequence that a lot of the worst 
kind of scale-producing material is de- 
liberately pumped into the boiler, and not 
enough real graphite to counteract its 
effect, combined with that of the scale- 
forming material already present. 

It is no proof of the adaptability of a 
graphite to the purpose in hand that it is 
high in carbon. Coal is carbon, so is 
sugar, but they would not do. The graph- 
ite must be not only pure, free from sand 
and other foreign substances, but it must 
have the lubricating and preservative 
properties upon which its action in the 
boiler evidently depends. 

We shall be glad to have accounts of 
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bona fide instances of the use or at 
tempted use of graphite in boilers, and 
the results obtained, with enough of the 
conditions and attendant circumstances to 
indicate to others who desire to try the 
experiment the best way to proceed. 


Four Pass Boilers 


The advantage of using four instead of 
three vertical passes with horizontal 
water-tube boilers is being seriously dis- 
cussed. With such a construction it is 
advisable to make the tubes twenty feet 
long in order not to restrict the passages 
for the gases. It can be easily seen that 
under certain conditions this type has 
several advantages over the three pass. 
In the first place, it has been demon- 
strated that the temperature of the escap- 
ing gases is from twenty-five to fifty de- 
grees Fahrenheit lower, which, of course, 
means that less heat goes up the stack. 

Probably the greatest objection to the 
four-pass boiler is its increased draft re- 
quirements, which must be taken care 
of by increasing the height of the stack 
or by some other means. This increase, 
however, would at the most not be greater 
than the draft necessary for a three-pass 
boiler with an economizer; in fact, it is 
doubtful if it would be as great, whereas 
the increased efficiency due to the lower 
stack temperature would more than off- 
set it. Other objections are one more 
baffle to keep tight and a longer boiler 
setting and longer tubes to contend with. 
On the other hand, no breeching is re- 
quired, as the gases can be brought down 
through the last pass into a flue under- 
neath the floor and thus out to the stack, 
which arrangement gives a clear space 
at the side of the stack for the breeching 
connection. As for the extra baffle, it 
is very little more trouble to look after 
it when tending to the other two, and 
blowing off the longer tubes is a small 
item. To prevent an increased tendency 
for air infiltration because of the longer 
setting, a covering can be applied which 
in itself is an economical investment no 
matter how long the setting. 

These objections, therefore, are not 
very important except, perhaps, that of 
greater draft, but when they are all put 
into the balance with the fuel saving re- 
sulting from the extraction of from 
twenty-five to fifty degrees more heat 
from the gases it will no doubt be found 
that they are greatly outweighed. 
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Readers with Something Say 


A letter good enough to print will be paid for. Ideas, not mere words, wanted 


Key and Gib Kinks 


While employed aboard a high-speed 
passenger vessel, I saw an engineer use 
a very ingenious way of overcoming a 
loose eccentric key. After driving the 
key back to its proper position, a portion 
of the shaft in front of the key was pro- 
jected by means of a chisel bar and 
sledge, thus holding the key from work- 
ing out and also making it fit the keyway 
closer. While it was necessary to stop 
the engine about five minutes, it saved 
much time, for, as shown by the illustra- 
tion, to remove the key the bearing cap 
would have to be removed. After reach- 
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SHOWING ECCENTRIC KEY AND POSITION 
OF LINER FOR ADJUSTMENT OF 
BRASSES 


ing port the shaft was hammered down 
and smoothed and a new key fitted. 
Another kink of probable interest to 
engineers who have gib and key connec- 
tions about the plant, is the following 
manner of keying them up: Find the 
amount of clearance to give the bearing, 
then cut a slip of paper brass the thick- 
ness of the clearance and the same shape 
as the key. For example, it is desired 
to give the bearing 0.008 in. clearance. 
Cut the slip from 0.008-in. paper brass, 
Place it on top of the gib between it and 


the key, as at A, Fig. 2, then drive the 


key up solid. Mark the key and drive it 


\ 


out enough to remove the slip and then 
drive it up to the mark and the bearing 
will have 0.008 clearance. 

HENRY C. BrIGGs. 
Jersey City, N. J. 


Emergency Repair to Air 
Compressor 


In a New England manufactory using 
considerable compressed air in operating 
its machinery, an accident occurred re- 
cently which, for the moment, indicated 
a protracted shutdown of some parts of 
the plant. 

A split tube in the intercooler of a 
12 and 20 by 8-in. cross-compound belt- 
driven air compressor flooded the high- 
pressure side of the machine and resulted 
in splitting the cylinder from end to end 
entirely through both the cylinder and 
jacket walls. The only other compressor 
in the plant, a 10x10 duplex belt-driven 
machine, set up adjacent to the cross- 
compound, was incapable of supplying 
the demand even when operated at its 
highest speed. 

When a shutdown of some departments 
seemed inevitable, the trouble was re- 
ported to the manager. Evidently he had 
had a similar experience, for he instant- 
ly issued orders to take out the broken 
high-pressure cylinder on the cross-com- 
pound machine, disconnect the rods and 
connect up the outlet of the intercooler 
on this machine to-the suction opening 
on the small duplex machine. From the 
position of the machines in the engine 
room, this connection could be made very 
readily. 

The alterations were completed in a 
few hours. The unloading device on the 
suction of the cross-compound, low-pres- 
sure cylinder throttled down and ad- 
justed to maintain 25 lb. air pressure 
in the intercooler. and the combination 
unit started. The results were entirely 
satisfactory. With some slight adjust- 
ment of the pressure regulator on the 
duplex compressor, it was found that 
when supplied with air at an initial pres- 
sure at 25 lb., the machine delivered all 
the air required for the plant’s operation. 

This makeshift arrangement kept the 
plant in operation until a new high-pres- 
sure cylinder was procured for the cross- 
compound compressor. For several days 
after the cylinder had been received the 
air supply was sufficiently satisfactory to 
warrant the continued use of the com- 
bination compressor until a good oppor- 
tunity presented itself to install the new 
cvlinder. 


A comparison of the indicator diagrams 
taken from the small compressor under 
the ordinary operating conditions with 
those taken when supplied with the air 
at 25 lb. from the low-pressure cylinder 
of the cross-compound show that the 
volume of air delivered by this com- 
pressor increased very rapidly with the 
increased pressure on the suction. 

W. M. FLEMING. 

Holyoke, Mass. 


A Fractured Pulley 


The illustration shows the result of a 
curious and interesting mishap to a pul- 
ley, due to a belt slipping off the driven 
pulley and remaining on the driver. 

The fractured pulley was on a counter- 
shaft about 6 ft. long and 14% in. in diam- 
eter. There was nothing to restrain the 
free motion of the countershaft as the 
machine it operated was located on the 
floor above and driven by a binder pulley. 
The machine was not running and the 
operating belt hung loosely, so that the 
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SHOWING EFFECT OF CENTRIFUGAL 
FoRCE ON PULLEY 


countershaft was free to revolve without 
hindrance. The countershaft, driven by a 
4-in. double beit, was 20 ft. from the main 
or driving shaft. 

The belt was long, soft and flexible, 
and of a special tannage, and when it 
fell on the shaft, clung reasonably well. 
The driver was 24 in. in diameter and 
made 250 r.p.m., and as the receiving pul- 
ley was likewise 24 in. in diameter, the 
normal speed of the countershaft was 245 
r.p.m., allowing 2 per cent. for slip. 

When the belt was down on the shaft, 
however, which was slightly less than 2 
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in. in diameter, the acceleration was 12 
to 1, or might possibly have reached 3000 
r.p.m., the slippage of course greatly re- 
ducing this result, as the belt was loose. 
The speed increased sufficiently, never- 
theless, to fracture the pulley through the 
centrifugal force developed, a peripherial 
speed of probably 8000 to 10,000 ft. per 
min. having been reached before rupture. 

The fragments scattered in many direc- 
tions, one piece cutting into a 2-in. plank 
to a depth of 1% in. as cleanly as if it 
had been cut with an axe. Another 
travelled 75 ft. across the ceiling, pene- 
trated a window, cleared a roadway 22 
ft. wide and struck a locker in an ad- 
joining building. A third passed through 
a lunchbox hanging on a post 50 ft. away. 

The entire incident might have been 
avoided by the use of an ordinary belt 
iron or hanger, and while it is our prac- 
tice to take every precaution, this was one 
of the numerous locations where no pro- 
vision had been made. 

H. E. Oscoop. 
Wilmington, Del. 


Emptying an Oil Barrel 


To empty an oil barrel is more or less 
a troublesome job. We draw our daily 
supply from three storage tanks for use 
on gas engines and a supply of oil has 
also to be placed in the engine crank 
cases from time to time, to replace that 
used or drawn off when the machines are 
cleaned out. 

The arrangement shown in Fig. 2 has 
more than paid for itself; it spills no oil 
on the floor and eliminates all the strong- 
arm work of lifting the barrel. It con- 
sists of a gooseneck.A made of 3-in. 
brass pipe} the.short end acts as a spout 
and can be inserted into the filling hole 
in the tank or run into the crank case. 

The long end will reach the bottom of 
the bulge in a barrel when inserted 
through the bunghole and takes out near- 
ly every drop of oil.. A 1x34x1-in. tee B 
can slide up and down on this leg, mak- 
ing the device adjustable for use in draw- 
ing oil out of receptacles having a hole 
big enough to admit the pipe. A %-in. 
short nipple C at the lower end of the 
tee can be fitted into the barrel bunghole, 
the thread on the nipple making a joint 
usually tight enough for the purpose. If 
the bunghole is large, some waste will 
make this joint tight. The upper 1-in. 
outlet is fitted with a reducer D and 
babbitted to fit the brass tube. This serves 
as a gland, as a little oil makes it slip 
easily on the tube and at the same time 
acts as packing. The 1-in. side outlet is 
fitted with a reducer E into which a brass 
tube F about 3 in. long is screwed, the 
outer end being screwed into a brass 
bushing whose outside is threaded to fit 
a %-in. hose coupling G. 

A small electrically driven air com- 
pressor H was available which supplied 
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compressed air for starting the engines. 
A globe valve and a tee were inserted in 
the line leading to the air receivers, Fig. 
1. From the outlet of the tee a line was 
run over to the oil storage tanks where 
it connected with a %-in. hose about 8 
ft. long. A globe valve controls the ad- 
mission of air to this line in which a small 
pop safety valve J with a light spring 
limits the pressure to about 7 Ib. 

When a barrel is to be emptied into 
one of the tanks it is rolled in on the 
floor and blocked. The gooseneck is in- 
serted through the bunghole and the 34- 
in. nipple screwed in to hold it; the brass 
pipe reaches to the bottom of the barrel 
and over the tanks K, L and M. The 
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Fic. 2. DETAILS OF AIR-OIL LIFT NOZZLE 


globe valve controlling this line is opened 
and the compressor is started pumping 
air into the barrel while the oil flows into 
the tank. The device requires no further 
attention until the barrel has been emptied, 
which is known by the air coming out 
of the spout. 

The safety valve with the 7-lb. spring 
is an important accessory. Some oils 
are not as fluid as others, and the carry- 
ing capacity of the 34-in. brass goose- 
neck is limited. With a heavy oil the 
air pressure may rise rapidly; the safety 
valve limits the rise to a pressure the 
barrel can safely withstand and one suffi- 
cient to overcome the hydrostatic head of 
the oil. The omission of the safety valve 
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may give the installer of such a device 
a very “messy” lesson in elementary 
hydrostatics, the partial loss of the oil 
and the total loss of the barrel. 
E. ELLSwortuH. 
Cleveland, Ohio. 


Specifications for Dutch Ovens 


Will some fellow-engineer state in 
PowER a desirable method of building an 
ignition arch or dutch oven in connection 
with return-tubular boilers 60 in. by 18 
ft., using oil as a fuel? 

Possibly some reader with experience 
has the patterns for a suitable framework 
for supporting the tiling, and will give 
the desired information as to the size and 
shape for the best results. 

F. B. DAGGETT. 

St. Joseph, Mo. 


Loose Valve Stops Pump 


Recently I stopped our feed pump to 
test an injector I had set up. After try- 
ing out the injector to my own satisfac- 
tion, I told the fireman to start the pump. 
A few minutes later he reported that it 
would not start. This surprised me as it 
had run well all the morning. I tried 
it myself and it made a few strokes and 
stopped. Thinking the valves had been 
displaced in some way, I removed the 
steam-chest cover, but found them all 
right. I then opened the water end, think- 
ing one of the follower plates might have 
become loose and jammed, but found the 
piston and valves in order. 

I then tried to move the rods with a 
bar, and they moved easily. I put every- 
thing together again, removed the bonnet 
of the exhaust valve and, as I suspected, 
the disk had come loose and fallen off the 
stem square on its seat. The pressure on 
the top had closed the valve tightly. I 
screwed the disk-holder back on the stem, 
put the valve together, turned on the 
steam and the pump then ran without 
further trouble. 

E. C. GARLICK. 

Milwaukee, Wis. 


Knocks in Air Compressors 


We have a duplex two-stage air com- 
pressor in operation nine hours a day 
and seven days a week. Some Sundays 
the main part of the power plant is shut 
down and the engineer goes to church, 
leaving the compressor and pumps in care 
of the oiler. 

One Monday morning before starting 
up, the oiler reported that the compressor 
began knocking about Sunday noon and 
got steadily worse toward the close of 
the day. After starting the main engine, 
the engineer went to the compressor and 
opened the throttle, thinking to turn it 
over slowly and locate the trouble. It 
made two or three turns, when the crank 
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disk broke through the pin-bore. An ex- 
amination showed that the piston rod, 
working loose, had unscrewed about % 
in. out of the crosshead, taking up all 
the clearance on the head end and the 
air piston, striking the head, caused the 
fracture through the crank disk. 

Everything was stripped on that side 
of the compressor, but aside from the 
broken crank and a bent connecting-rod 
no further damage was done. A 134x3™%- 
in. steel band was forged and bored 7s 
in. less in diameter than the 26x3™%-in. 
disk and shrunk on. The compressor has 
been in operation two months since the 
accident and the crank is as rigid and 
runs as well as ever. 

Another accident happened to this same 
compressor that may be of interest. A 
new engineer, not familiar with com- 
pressors, had charge of the machine. One 
morning in starting up he forgot to open 
the air-discharge valve on the high-pres- 
sure side. The machine turned over two 
or three times, but had to be shut down. 
Finding the outlet closed, he opened it 
and started once more. Everything 
seemed to go all right until the pressure 
got up to about 50 lb., when there came 
a clear metallic knock on the high-pres- 
sure side as the crank was on the low 
quarter or the low-pressure crank was at 
the crank end. The sound seemed to be 
in the pillow block or crosshead. The 
quarter boxes were taken up and the 
crosshead shoes adjusted, the crank 
brasses examined and even the wristpin 
taken out and refitted, but still the knock 
remained. 

As everything else had been examined, 
the cylinders seemed the only remaining 
points of attack. The steam cylinder 
showed everything to be all right, and it 
was not until the air piston was taken 
out that we found the trouble. The pis- 
ton jam nut had become loose so that the 
piston had about 7 in. play on the rod. 
When the low-pressure piston reversed its 
direction from the crank end, the fresh 
charge of air into the high-pressure cyl- 
inder would cause the piston to jump 
back against the nut, causing the knock. 
On the other stroke the tapered end of 
the rod would take up the jar, thus show- 
ing the knock at one point only. After 
the nut was taken up and everything 
put together again the machine ran 
smoothly. 

A 48x24-in. slide-valve engine had a 
15x48-in. air compressor built tandem to 
the end of the cylinder. The compressor 
piston rod was screwed into the elongated 
steam piston nut and locked with a set- 
Screw. For some days there had been a 
slight knock which was getting gradually 
worse, especially when a heavy load was 
thrown on. The air and steam cylinder 
heads were taken off and the air piston 
looked as if it may have touched the 
head, but, although the rod was slightly 
loose in the nut, check marks indicated 
it had not turned. This was also shown 
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by the clearance of % in., which was 
correct. 

The heads were put on and slight ad- 
justments made to the crank and cross- 
head and the machine put to work again. 
The knock was there as before. After a 
couple of days the steam-cylinder head 
was again taken off to make sure that 
the main piston nut was set up tight, 
which it proved to be. It was found, 
though, that the air piston rod was slightly 
loose in the threads again, but had not 
turned appreciably from the mark. This 
gave a clue to the cause of the trouble. 

The engine was belted to a direct-cur- 
rent generator situated on the side op- 
pesite the crank. The heavier strain on 
the main bearing was on this side. There 
had been a slight wobble to the crank- 
shaft for some time, but the engine ran 
so well that no attention was paid to it 
until it was proved that this side-play 
had increased sufficiently to take up the 
clearance in the air cylinder when heavily 
loaded. A half turn on the inside quarter- 
box adjusting screws stopped the noise. 
Closer adjustment of this box made the 
main bearing run warm. 

T. H. HEATH. 

Seattle, Wash. 


Oil Can for Lifting Waste 
Oil 


The illustration shows a can for taking 
up oil from places difficult of access in 
the usual way. The can is the ordinary 


galvanized, 5-gal. size and the pump is 


CAN FOR LIFTING OIL FROM 
INACCESSIBLE PLACES 


VACUUM 


of the bicycle variety with a leather 
plunger. A metal valve stem is soldered 
on the bottom end in place of the hose 
connection found on the pump. To the 
valve stem or check valve, is attached a 
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small rubber hose, the other end of which 
is connected to the top of the can. A 
small pipe A is soldered on the top of the 
can, to which is attached a small pet- 
cock B and a piece of rubber hose C. 

Gaskets should be placed under the 
caps on top of the can to make them air- 
tight. A few strokes of the pump re- 
moves the air from the can, whereupon, 
by placing the end of hose in the oil to 
be canned, and opening the cock, the oil 
flows into the can. 

O. O. LEMON. 
Bristol, Va. 


Pump Detail Improvement 


A portable engine turned out in large 
quantities has a ram-type single-acting 
boiler-feed pump, driven by an eccentric 
on the crankshaft. The ram is connected 
with the eccentric rod by a parallel pin 
secured by a washer and split pin. The 
ram end is forked and the eccentric rod 
end fits between the faces of the fork. 

The pin has proved troublesome in use; 
every six months or thereabouts a knock 
developed, and to remove it the holes had 
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to be reamed and a new pin fitted. It 
was undesirable to enlarge the ram and 
shorten its stroke so as to admit of the 
use of a large pin. Even if this were 
done the trouble would still occur, though 
not as soon. 

Means of adjustment for wear became 
necessary and the illustration shows how 
it was accomplished. The standard ram A 
was long enough outside the stuffing-box 
so that the existing slot had simply to 
be deepened and a brass block B, its ad- 
justing key C and capscrew D fitted. The 
adjusting may be easily understood from 
the illustration. 

Since fitting the pumps as described 
the manufacturers have received several 
letters of thanks from customers, and 
many of their earlier engines have been 
altered locally in this particular. Of 
course, the pump is only a minor detail, 
but it is careful attention to detail which 
frequently lands a repeat order and al- 
ways satisfies customers. 

A. L. HAAs. 

London, England. 
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High Speed Indicating 


In the discussion of Mr. Clayton’s 
paper before the A. S. M. E., reported 
in Power, Aug. 13, Arthur L. Rice spoke 
of the difficulty of taking diagrams at 
high speeds. What does he call “high 
speed?” I indicated some of the fastest 
locomotives without difficulty, at over 300 
r.p.m. almost daily for a long time; I have 
also got good diagrams at 720 r.p.m. in 
testing lubricants for the Standard Oil 
Co., and at least 25 years ago at a meet- 
ing of the Franklin Institute, got clean, 
practically useful diagrams at 1120 r.p.m., 
using a Crosby indicator which I had 
altered for railway work. I also “hooked 
on” at that speed. It was then the 
record, but I suppose has long ago been 
beaten. 

ROBERT GRIMSHAW. 

Dresden, Germany. 


Shorter Cutoff—Greater Load 


The article in Power of Aug. 6, under 
the above heading, while being an ex- 
planation of the matter, will not, in my 
opinion, fill the bill for the engineers who 
are immediately concerned in this argu- 
ment. In the first place, those who can- 
not see why shortening the cutoff on the 
low-pressure cylinder of a compound en- 
gine will increase its load, are not very 
apt to get a*clear understanding of the 
subject from a combined indicator dia- 
gram, which in itself is apt to be a 
greater puzzle to them than the ques- 
tion of the cutoff itself. 

No doubt many engineers are familiar 
with a combined indicator diagram and 
all that it stands for, but a greater num- 
ber are not, and on them Mr. Low’s ex- 
planation is entirely lost. The little 
editorial under the same heading is more 
likely to bring a ray of light on the sub- 
ject to the engineer who does not un- 
derstand it. It is rather hard to explain, 
and I would suggest to the subscriber 
who asked for the explanation (suppos- 
ing him to be operating a compound en- 
gine) that he take some of his friends 
who are against him in the argument into 
his engine room and try to demonstrate 
to them that he is right (which he cer- 
tainly is), and then analyze the reasons 
why it is so. Let him take a set of dia- 
grams and get the area of them with a 
certain receiver pressure and figure them 
out before all hands, so that everybody is 
satisfied they are correct; then increase 
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his receiver pressure three pounds by 
shortening the cutoff on the low, and 
then ask each one whether the load on 
the low-pressure will be more or less 
on the next diagram and then proceed to 
take another set of cards and show them 
just what the difference will be. 

I think if he does this he will be able 
to show them so that they will under- 
stand the matter. It is much easier to 
understand a thing when you can see it 
done. 

WILLIAM N. WING. 

Brooklyn, N. Y. 


Valve Seat Reamer 


The valve-seat reamer shown by Mr. 
Benefiel, in the July 16 issue, is a good 
tool. We have several similar reamers 
for use on the valve seats of our high- 
pressure pumps, where the valve stems 
do not project through the bottom. These 
reamers have no bottom guides. For a 


VALVE-SEAT REAMER 


gas-engine valve-seat reamer we have 
Mr. Benefiel’s reamer “beat to a frazzle.” 

The illustration shows the advantage 
of our reamer over the other for use 
on a valve seat where the valve stem has 
a bottom guide. The sliding collar A 
and nut B on the end of the cutter spindle 
C provide means for feeding the cutter 
down on the seat, and prevent the cut- 
ter D from chattering. The spindle guide 
is shown at E. 


We ream the seats lightly every time 
the valves are ground, and find this makes 
it easier to remove the hard scale that 
forms, and saves a lot of time in grind- 
ing. 

H. H. DELBERT. 

Titusville, Penn. 


Mr. Greene’s Noisy Heater 


On page 883 of the June 18 issue, Mr. 
Greene states that my suggestion as to 
the cure for his noisy heater did not 
work when put to the test. I am still 
of the opinion, however, that, if he will 
make the seal deep enough, the noise 
will stop. The supply pipe should be run 
down on the outside of the heater and en- 
tered at a point on a level with the ex- 
haust-steam inlet. This way of supply- 
ing the cold water would work best, as if 
steam is formed in the pipe inside the 
heater, it will rise to the top without in- 
terference and be replaced by water from 
below, no condensation taking place, no 
vacuum and consequently no noise. 

W. T. MEINZER. 

Brooklyn, N. Y. 


Load on Stay-bolts 


In a recent article the methods of cal- 
culating the load on a stay-bolt was given, 
and the result compared with the tensile 
strength of stay-bolt iron gave a factor 
of safety of eight. This being higher 
than the factor of safety used in some 
other parts of the boiler, especially the 
longitudinal seams, why is it used? 

The factor of safety might be reduced 
in several ways, each open to objections. 
It may be reduced to that of the seams, 
by reducing the diameter of the bolts, 
but this will reduce the size of the tap, 
which is likely to increase the breakage 
of taps when motor driven, as both sheets 
are tapped at once with a tap long 
enough to reach through so that the con- 
tinuous threads on the bolt will mate 
in both sheets without strain. Perhaps 
the most important point is the added 
strain thrown on neighboring bolts when 
one breaks. The pitch may be increased, 
but here the bulging resistance of an un- 
stayed flat sheet is involved and _ the 
added strain on bolts near a broken one 
is objectionable. 

Even with a factor of safety of eight 
stay-bolts break for several reasons. In 
practice, with the fire sheet about half 
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as thick as the wrapper sheet, the bolts 
almost invariably break close to the 
wrapper sheet and seldom against the 
fire sheet, and far more broken bolts are 
found high up toward the crown sheet 
than near the mud ring. 

The wrapper sheet is subjected to a 
temperature of, say, 370 deg. F. The 
outer temperature of the lagging being 
less, the mean temperature of the plate 
is below 370 deg. The fire sheet is ex- 
posed to the great heat of the fire on one 
side and its temperature may be greatly 
increased if the water side is covered by 
scale. The expansion of the fire sheet 


is, therefore, considerably greater than 
that of the wrapper, and this relative 
movement of the sheets bends the bolts 
approximately '% in. in fair sized boilers. 
The thicker the scale the hotter the fire 
sheet gets, greater expansion occurs, and 
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the bolts are more severely bent. Both 
sheets are firmly held by the mud ring. 
The lower bolts are subjected to but lit- 
tle bending strain, the upper ones suffer- 
ing the maximum distortion, which is 
why the maximum breakage is at the top, 
notwithstanding the greater length of 
bolts as the water leg widens toward the 
crown sheet. 

As the back head is stiffer than the 
flue sheet, any horizontal expansion 
travels forward, causing greater break- 
age of bolts toward the front end of any 
horizontal row than at the back, since the 
movement of the sheet at that point is 
both upward and horizontal, a bolt be- 
ing bent along the diagonal of these two 
movements. The amount of this bend- 
ing depends upon the stiffness of va- 
rious parts, such as the flue sheet, and 
its ability to bend between the sheets on 
the one hand and the expanding flues on 
the other. Breakage is a maximum at 


the upper and forward corners of the fire 
box. 
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The stiffness of a row of bolts tends 
to cause a slight bend or wave in the 
sheets to which they are - attached, as 
shown in the illustration. If each sheet 
remained vertical, then the two ends of 
the bolts would be horizontal, but with 
the fire end above the outside end. This 
requires a bend at each sheet. The outer 
sheet being comparatively thick, retains 
practically its flat form, but the thin fire 
sheet takes part of the bend from the 
bolts. The total distortion of the bolts 
at the wrapper being greater than at the 
inside sheet causes more frequent break- 
ing at that point than at the fire sheet, 
which is evident when the alternate heat- 
ing and cooling of boilers in irregular 
service is considered. 

This repeated bending, when combined 
with the moderate tensile stress, being 
the cause of practically all of the frac- 
tures found, has given rise to the vibra- 
tion test for stay-bolt iron, in which a 
threaded bolt, while under tension, is 
subjected to thousands or hundreds of 
thousands of slight bends, the compara- 
tive number of bends or distortions rep- 
resenting the relative values of different 
irons. It has also given rise to the flex- 
ible stay-bolt, with a ball joint at the 
outer sheet, so that bending at this point 
is avoided. 

E. G. MEDART. 

Quincy, Ill. 


Removing a Tube Header 


In the June 18 issue, A. M. Quinn 
gives instructions for removing a broken 
header from a water-tube boiler. The 
illustration shows a burner made of %- 
in. pipe for removing a header or tube 
without doing any drilling or cutting. 

To operate, fill the pail A with fuel 
oil and hang by a hook or other means 
to the crow-foot brace on the manhole. 
The hose B should be long enough to 
bring the burner to the opening in the 
header where the tube is to be heated. 
Place a piece of broken brick inside the 
tube and about 5 or 6 in. from the point 
where it is expanded into the header, as 
at H. Next place a piece of oily waste 
next to the brick in the tube. Turn on 
and ignite the oil from the bucket as 
soon as it issues from the burner nozzle 
C. Now ignite the waste and turn on 
the air or steam, which enters at D. An 
auxiliary air inlet is shown at F. If the 
burner is properly made and adjusted, 
the tube will be heated hot enough in 
10 min. to be pried loose from the header 
with a pinch bar G made for the pur- 
pose. The edge of the outer hole in the 
header serves as a fulcrum for the bar. 
If the tubes removed are to be put back 
in the boiler, the ends require no treat- 
ment other than restoring their round- 
ness. 

The process causes no injury to the 
headers or tubes unless the flame is al- 
lowed to burn the metal, which can be 
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avoided by proper care. The burner beats 


-the hammer and chisel for this work as 


it is quicker and it may be also made 
very cheaply. It prevents the willing but 
careless or incompetent man from cutting 
the header to pieces while trying to re- 
move a tube. 

I suggested this method to the boss 
boiler maker of a large steel plant who 
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had the tubes to remove in 10 boilers. 
Out of the lot only two tubes were in- 
jured enough to prevent their being used 
again. 
JOHN F. NAGLE. 
Cos Cob, Conn. 


Comment on a Study Ques- 
tion 

Referring to the answer to Study Ques- 
tions No. 31 in the July 2 issue, permit 
me to correct the statement that a direct 
solution cannot be obtained, as there are 
only four equations and five unknown 
quantities so that the solution must be 
obtained by trial. 

The direct solution is obtained by sub- 
tracting 2 from the least common multiple 
of the divisors. For example, let x = 
the total number of lamps. Then x = 
L.C.M. of (3, 4, 5,6) —2 .*. x = 60 — 
2 = 58. Suppose he had lamps enough 
so that he could divide them in three 
rows and have one left over, in four rows 
and have two left over, in five rows and 
have three left over, in six rows and four 
left over, in seven rows and five left 
over, in eight rows and six left over, in 
nine rows and seven left over, in ten 
rows and eight left over, in eleven rows 
and nine left over. To find the number 
of lamps. 

L.C.M. of (3, 4, 5, 6, 7, 8, 9, 10, 11) — 
2 = 27,718 


= 
= 
: 


Proof 
7 = 9239 + 1 
= 6929 + 2 
= 5543 + 3 
= 4619 + 4 
3959 + 5 
ae 3464 + 6 
= 3079 +7 
—2771+8 
27,718 _ 2519+ 9 


11 
James McCLureE. 


Fletcher, N. C. 


Determining Clearance from 
Indicator Diagrams 


The method of determining the clear- 
ance graphically from the indicator dia- 
‘gram when the curve is assumed to fol- 
low the law py = constant, given on 
page 114 of the July 23 issue, is in- 
genious and useful. I developed a con- 
struction similar to Professor Cardullo’s 
several years ago, and extended it to find- 
ing the value of n as well as the clear- 
ance. 

The construction is shown in the dia- 
gram, where AC is a curve, assumed to 
follow the law PV n = constant, and OX 
the line of zero pressure. Not knowing 
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Repeat the same construction starting at 
B, using the lines Bc, cd, dC, and thus 
determine a third point C on the curve. 
Next draw vertical lines through A, B, C, 
and by a similar construction on the vol- 
ume axis determine the points e and h. 
Join e and A and produce to O, which is 
the volume origin, and OM, the clearance 
desired on the indicator diagram. 

This construction can be made easily 
and quickly and is theoretically exact. 
No matter what the starting point or the 
value of the auxiliary angle y, the origin 
O will always come at the same point, 
if the curve actually agrees with the 
assumed law PV” = constant. This con- 
struction determines not only the clear- 
ance volume, but the value of n in the 
equation of the curve. The exact value 
of n is found from a rather complicated 
relation between angles x, y and n. A 
close approximation can be made by the 
simple relation n = y + x, and as y 
was taken as 30 deg. to start with, it 
remains only to measure angle x when n 
can be found by division. The exponent 
‘n may be equal to, or greater or less than 
unity, depending on the value of x. 

The theoretical error involved in the 
approximate determination of n is small. 
The approximate method becomes exact 
when n = 1. For all values of n lying 
between n = 0.8 and 1.4, the error in n 
is less than 1 per cent., if the angles x 
and y do not exceed about 40 deg. In 
using this construction it was recom- 
mended to use y as 30 deg., simply be- 
cause this was an easy angle to draw 
with instruments and large enough to be 
measured accurately. 

’ In finding n in this way it is necessary 
to observe exactly this form of construc- 


a tion; otherwise the method does not ap- 
ply. This warning is needed since Prof. 
Cardullo’s construction deviates from this 
bg ip one and the values of x and y found 
B 
_if 9g | X 
x 
e 
hi 


the zero volume axis, draw any vertical 
line as MY, here drawn tangent to the 
indicator diagram. Lay off a construc- 
tion line MR at any angle y to MY, pref- 
erably making y = 30 deg. Starting 
with any point A on the curve, draw the 
lines Aa, ab, bB, as indicated and thus 
determine a second point B on the curve. 
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from his figure cannot be used in the 
simple way that is described here. Prof. 
Cardullo’s method is correct for finding 
the clearance volume, but does not admit 
of using the above simple determination 
of n. 


EpwIN H. Lockwoop. 
New Haven, Conn. 
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Duchesne’s Experiments on 
Superheat 


An interesting investigation was de- 
scribed in the July 23 issue, under the 
above title, which pointed out that the in- 
dications of the mercurial thermometer, 
when used to determine the temperature 
of superheated steam, are unreliable. It 
is not the purpose here to comment upon 
the results of the investigation in so far 
as they affect our quantitative knowledge 
of superheated steam, but to call atten- 
tion to the relation of these results to 
the use of the throttling calorimeter. Any- 
one who has handled this instrument to 
any extent will recall that the thermom- 
eter on the low-pressure side occasionally 
is erratic and the location of this ther- 
mometer in the steam’s path seems to 
control its indications. This phenomenon 
likely is due to the two causes noted by 
Monsieur Duchesne to explain the dis- 
crepancies of his thermometers; namely, 
the low heat conductivity of superheated 
steam and continguous layers or strata 
of steam of very different temperatures. 
The latter cause would not be so pro- 
nounced in the restricted space of a 
throttling calorimeter as in a large steam 
pipe; nevertheless, the possibility re- 
mains, as does the need for an adequate 
explanation of the effect of location upon 
the calorimeter thermometer. 

When operating from 100 Ib. abs., the 
superheat shown by the throttling calorim- 
eter is between zero and 115 deg. F., at 
a pressure between 15 and 20 Ib. 
Duchesne’s experiments do not extend to 
pressures as low as these, his limit being 
about 25 Ib., under which condition an 
error of as much as 85 deg. C., or 153 
deg. F., in the mercurial thermometer was 
noted, presumably at a superheat of about 
300 deg. F. He says the error is aug- 
mented at the higher superheats, but, on 
the other hand, is higher at the lower 
pressures. Accordingly it may be inferred 
that the mercurial thermometer is un- 
trustworthy when used to measure the 
superheat in a throttling calorimeter, es- 
pecially if a thermometer cup is used in- 
stead of plunging the instrument directly 
into the stream. This accords with some 
observations of the writer in the use of 
the instrument, the conclusion being that 
it is better to omit the cup and use a 
perforated cork or wooden plug through 
which to pass the thermometer into the 
calorimeter chamber. 

It requires an error of as much as 18 
deg. F. in this measurement, however, to 
affect the result in the quality of the 
steam as much as 1 per cent. But it ap- 
pears from Duchesne’s experiments that 
there may be this much error. With such 
a possibility the refinements of stem cor- 
rections and water equivalents seem 
futile. 


JULIAN C. SMALLWOOD. 
Syracuse, N. Y. 
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Clearing Storage Batteries 


How can the accumulation of sediment 
on the bottom of a storage-battery cell 
be prevented from short-circuiting the 
plates, without lifting out the plates? 

C. H. B. 

The sediment falls from the sides of 
the plates and is deposited in ridges. 
short-circuiting first becomes 
noticeable there is usually sufficient depth 
below the plates for leveling the ridges 
down so they will clear the plates. This 
is most easily done by using a rod with 
a right-angled foot at one end long enough 
to reach a little more than half way 
across the cell. Such a leveling hook 
should be entirely wood and can readily 
be made of white pine about 34 in. square 
having the angle of the foot formed with 
a half lap joint held by pegs of wood. 


Addition of Heat to Dry Steam 


If dry steam at the pressure and tem- 
perature of saturation were inclosed in 
a tight vessel and superheat applied, 
would the pressure thereby be increased ? 

W. L. S. 

Yes, raising the temperature of dry 
steam will cause it to expand if it is not 
confined, and if the volume is maintained 
constant it will cause the pressure to in- 
crease. 


Pounding After Resetting Valves 

After setting the valves of an engine 
to secure a desired form of indicator dia- 
gram, a pounding set up in the cross- 
head pin and crankpin which could not 
be removed without restoring the original 
valve setting. What can be done to get 
good diagrams without the pounding ? 

B. N. 

Undoubtedly the crankpin and cross- 
head pin are worn out of round into 
forms peculiar to the former load, point 
of cutoff and compression. Changing the 
cutoff or compression to different points 
of the stroke causes distribution of pres- 
sure on the partly worn pins to be made 
to new places which results in pounding 
caused in the same manner as is often 
the case for a change of load. Pounding 
usually may be obviated for any particu- 
lar load by taking up the brasses and 
making the desired valve adjustments 
gradually. By continuing the operations 
only as fast as the pounding can be 
removed, the desired adjustment of valves 
should be secured after a few days run- 
ning unlss the pins are so worn as to re- 
quire re-turning. 


Designing Girth Seams 


In designing the girth seams of hori- 
zontal return-tubular boilers, what allow- 
ance, if any, is made for the reduction 
of effective cross-sectional area of the 
shell due to the presence of the tubes? 

H. C. 

Generally no such allowance is made, 
as in most boilers a considerable portion 
of the cross-sectional area above the 
tubes has no reduction of area, and parts 
of some of the girth seams are strained 
nearly as much as if no tubes were pres- 
ent. For practical considerations all girth 
seams of a boiler are usually made with 
the same size and pitch of rivets, employ- 
ing the proportions suitable for resisting 
the greatest strain likely to come on any 
part of any girth seam. 


Steam Drum vs. Steam Dome 


Will the use of a steam drum on a 
boiler be as beneficial as equal steam 
space in a boiler dome, and if so, what 
is the best method of placing the inlet 
and outlet conections of a drum? 

A steam drum is fully as advantageous 
as a dome in affording steam room, and 
besides dispensing with expensive con- 
struction, eliminating a dome permits 
better and safer boiler construction. A 
good way to connect a steam drum of 
moderate length is by a saddle flange inlet 
placed in the middle of its length for con- 
nection to a flanged steam nozzle on top 
of the boiler, with a similar outlet flange 
in the opposite side of the drum. 


Patching a Girth Seam 


How is a patch applied to the girth 
seam of a boiler in a place which shows 
fire cracks at the rivets? 

F. M. 

Both sheets forming the girth joint 
have to be cut away and several girth- 
joint rivets removed on each side of the 
hole so made, for inserting a soft patch 
piece which will be inside of the outer 
course and outside of the inner course 
of the shell. The patch piece is jogged 
and scarfed where it comes between the 
shell plates, forming three thicknesses, 
which are drawn together by rivets in- 
serted to re-form the ends of the original 
girth joint. The hole and the patch piece 
are laid out with rounded corners and 
so as to give good calking pitch of rivets 
and have all calking done from the out- 
side of the boiler. 


Flush Ends vs. Smoke Exiension 


What are the advantages of return- 
tubular boilers having flush front ends 
as compared with those having front ends 
extended ? 

For settings with flush fronts, boilers 
with flush front ends are preferable, as 
serious leakage of heated gases direct 
from the furnace to the smoke connection 
is liable to occur from failure of fire- 
door arches, for when this happens in 
case of a boiler having extended end the 
lower part of the smoke connection is 
liable to be burned off; but when the 
boiler has a half flush front, with its 
smoke connection extending forward of 
the main front there can be no leakage 
of draft direct from the fire to the smcke 
connection and consequently no waste of 
furnace heat from lowering of the fire- 
door arch. The latter form of smoke 
connection has the disadvantage, how- 
ever, of offering some obstruction to fir- 
ing unless a boiler is set high enough 
or has the smoke extension beveled back: 
ward so as not to be in the way of the 
fireman. 


Relative Heat Under a Boiler 


With the ordinary proportions of fur- 
naces and settings, which is the hotter 
place under a horizontal return-tubular 
boiler, immediately over the grates or 
over the bridge-wall? 


Over the bridge-wall. 


Boiler Efficiency 


What is the efficiency of a steam boiler 
and how is it estimated ? 


The efficiency is the ratio between the 
heat units utilized in producing steam 
and the heat units contained in the fuel 
actually burned, and is therefore ex- 
pressed by the fraction: 

Heat absorbed per lb. of combustible 
Calorific value of 1 lb. of combustible 
The numerator would be the equivalent 
evaporation per pound of combustible 
from and at 212 deg. F. multiplied by 
970.4 (the heat of vaporization, or 
The 


latent heat of steam at 212 deg.). 
denominator is taken as 


14,600 C + 62,000 (H —9) 4 4000 $ 


in which C, H, O and S are the percent- 
ages of carbon, hydrogen, oxygen and 
sulphur, respectively, as determined by 
an ultimate analysis. 


4 
= 
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Study Questions 


This Week’s Questions 
Last Week’s Answers 


(91) What is the total difference in 
pressure when a steam gage indicates 
175 lb. and a vacuum gage 26 in. of 
mercury, if the atmospheric pressure is 
14.7 Ib. 

(92) Two repair men are sent from 
a shop to fix an engine in a plant 12 
miles away. A has a bicycle and agrees 
to let B ride it for alternate miles. A 
starts on the wheel and B on foot. At 
the end of the first mile A leaves the 
wheel for B and continues walking and 
when B reaches the wheel he rides for 
a mile and so on. Which reaches the 
destination first and how long does it take 
him if both ride at the rate of eight miles 
an hour and walk at the rate of four 
miles an hour? 

(93) What is the weight of a wooden 
pipe 16 ft. long, 3'% ft. in external diam- 
eter, 9 in. thick, if the timber weighs 35 
lb. per cubic foot? 

(94) At what speed in revolutions per 
minute must an 8-pole generator be 
driven to give alternating current at 60 
cycles per second ? 

(95) What are the acute angles in 
degrees, minutes and seconds of a right- 
angled triangle having a base of 35 in. 
and an altitude of 28 in. ? 


Answers to the above will appear in 
the next issue. Answers to last week’s 
questions follow: 


(86) According to the Law of Charles, 
the volume of a gas under constant pres- 


volume, varies as the absolute tempera- 
ture. Absolute zero is 461 deg. below 
0 deg. F. Then, 


ts 
where 
v, = Initial volume = 10 cu.ft.; 


v, = Final volume; 

t: = Initial absolute temperature = 
32 + 461 = 493 deg. F.; 

t, = Final absolute temperature — 
212 + 461 = 673 deg. F. 

Hence 


— Vit, _ 10 X 673 _ 
13.65 cu.jt. 
(87) Water weighs 62' Ib. per cu.ft. 


Then two tons is 

2X 2000 
. “625 = 64 cu.ft. 

The area of the bottom of the tank will 
be 


6 xX 4% = 27 sq.ft. 


sure, or the pressure of a gas at constant 
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Hence the inside height of the tank must 
be 


$4 +4 = 2.87 jt. 


The area of sheet lead required will be 
6x43 = 27 

2x 6 X 2.87 = 34.44 

2x 45 X 2.87 = 25.83 


87.27 sq.ft. 
or 


87.27 x 144 = 12,566.9 sq.in. 
and the volume of lead 
12,566.9 « 0.125 = 1570.86 cu.in. 


Lead weighs 0.4106 lb. per cu.in., hence 
the weight required will be 


1570.86 x 0.4106 = 645 Ib. 


(88) For the pump to discharge 400 


gal. per min. it must be driven at 


400 


The shaft speed will be inversely as the 
pulley diameters, then the line-shaft pul- 
ley diameter D may be found from the 
relation 


125 r.p.m. 


D _ 125 
80 or D = 283 m. 
(89) A British thermal unit is defined 


as the amount of heat required to raise 
1 lb. of water 1 deg. F. Then to raise 
1 lb. from 50 to 120 deg. F. would require 


1 x (120 — 50) = 70 B.tu. 
The mechanical equivalent of heat is 
1 B.t.u. = 778 ft.-lb. 
Then 
70 B.tu. = 778 K 70 = 54,460 ft.-lb. 


(90) In the formula for horsepower 
_ plan 
33,000 
where 


p = Mean effective pressure in Ib.; 
1 = Length of stroke in ft.; 

a = Area of cylinder in sq.in.; 

n = Number of strokes. 


All of the quantities are known except a. 
Substituting 


36 X 3.5 X a X 160 
33,000 


100 = 


or 


= _33:000 X 100 __ 3,300,000 
36X 3.5160 20,160 


= 163.69 sq.in. 


Since the area of a circle is 
where 
w = 31416 
D = Diameter of the circle 


3.1416 


_ 163.69 
~ 0.7854 


D = 14.436 in. 


2 


= 208.416 
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Over the Spillway 


A iarge collection of the most eminent. 
foreheads from the four quarters of 
Mother Earth recently gathered in New 
York for the International Congress for 
Testing Materials. There were princes, 
ministers, privy councillors, scientists, 
savants and royal and loyal Americans, 
all paying homage to old Father Science. 
It is their work which is making our jobs 
safer from fire and disaster, and they 
are spending $250,000 on this trip that 
they may learn more to tell more. Many 
things must be done in the rough before 
we get the finished product to warm up 
for operation, and these men in a quiei 
way are paving the broad and safe road 
for us. 


Did you read Danny Hogan’s “Daly 
and Doolin” story on page 366 of the 
Sept. 3 issue? Danny was right on the 
spot with a few predigested crumbs of 
thought on the boiler-rules situation and 
had a fine kernel of wisdom on “the mad 
desoire of engineers to monkey wid 
safety valves.” 


C. O’Two, says the Fluegas Recorder, 
is the new efficiency engineer in the 
Economy lighting station. 


In the lively town of Brockton, Mass., 
lives a real live Italian countess who 
would rather wed a live-wire electrician 
than inherit a quarter million dollars. 
“There’s nothing could buy my Andy!” 
says She. Now all you other “Andy” 
boys, buck up! In these days of high 
construction there is nothing out of reach 
of any ambitious Andy. 


Marcel Meyer, chief engineer of the 
State Light & Power Electrical Station, 
a municipal plant in that dear Paris, has 
returned to La Belle France. Marcel is 
disappointed in Chicago, St. Louis and 
Buffalo. He seems to feel that America 
can’t learn him nothing nohow. Another 
marcel-wave of disapproval for that poor 
America. 


Thomas Fleming Day, a Buffalo yachts- 
man, has started for St. Petersburg in 
a 30-ft. boat having a two-cylinder, 16- 
hp. engine, and with 1200 gal. of fuel 
in the tanks. “Some Day,” as the song 
goes. Here’s hoping that Tommy does 
not drift across St. Peter before he 
reaches the “burg.” 


A politician had his greenhorn cousin 
appointed a smoke inspector, says the 
Kansas City Journal. The “inspector’s” 
first monthly report read as follows: 

“I certify that I have inspected the 
smoke of this city for the thirty days 
past. I find plenty of smoke and ap- 
parently of good quality. Respectfully 
submitted.” 
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New Bundy Steam Trap 


This is an improved form, but the same 
general principle in the construction and 
mechanism has been maintained, and the 
objectionable feature of the original trap, 
leaking trunnion joints, has been elimi- 
nated. The manufacturers state that there 
will be no trouble with packing or leak- 
ing joints in the new trap, as it is de- 
signed to be steam- and water-tight un- 
der all conditions and require no atten- 
tion. 

In the new trap the capacities have 
been increased as the trap works up to a 
much higher pressure which gives it a 


POWER 


In operation, condensation collects in 
the receiving bowl, which when filled 
tilts and opens the steam valve, admit- 


t 


Fic. 1. NEw BUNDY RETURN TRAP 


larger range of usefulness. A side view 
of a return trap is shown in Fig. 1 and 
an end view of a tank trap in Fig. 2. 
A view of the new design of yoke is 
shown in Fig. 3. Connection is made 
from one bearing end to the bowl cham- 
ber; the other bearing end is connected 
to the cast outlet chamber. 


Fic. 2. TANK TRAP 


The receiving bowl is cast round and 
of uniform thickness throughout, which, 
with its shape, offers a high factor of 
safety for operating under high pres- 
sure. The receiving bowl of the return 
trap has its steam inlet passage cast on 
the inside, Fig. 4, which eliminates the 
bent tube found in the old type of bowl. 


Fic. 3. THE NEw DESIGN OF YOKE 


ting steam under boiler pressure to the 
bowl. The pressure in the trap and 


Fic. 4. SECTION OF RETURN TRAP 


boiler is thus equalized and when placed 
above the boiler the water will flow into 
it by gravity. When empty, the receiv- 
ing bowl tips back to its filling position 
and is ready for the next charge. 

This trap is manufactured by the 
Nashua Machine Co., 127 Federal St., 
Boston, Mass. 


Diesel Engine Ship Makes 
Good Record 


The first of the Hamburg-American 
line’s new oil-burning vessels to arrive 
at New Orleans was the “Christian X,” 
which reached port on Sept. 7 from Ham- 
burg after a successful voyage. It is 
of the new “stackless” type, equipped 
with Diesel engines using a low-grade of 
petroleum oil. 

The “Christian X” left Hamburg on 
July 22, and on her first day, with good 
weather, made an average of 11% nauti- 
cal miles an hour. Later, under heavy 
weather and storm conditions, her gen- 
eral average for the trip was 11.01 nauti- 
cal miles an hour. She spent four days 
in port at Havana and eight at Vera Cruz, 
and consumed 710 tons of oil. This is a 
creditable record for a vessel of this size 
driven by oil engines, for the “Christian 
X” is 370 ft. long by 53 ft. beam and, 


loaded, her tonnage is 9800. 
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She has 
two heavy-duty engines, which can be 
controlled by a single lever, and reversed 
from full speed ahead to full speed 
astern in less than nine seconds. 

The exhaust gases, after being cooled, 
pass out 49 ft. above the deck through 
the after mast, which is hollow. 


Pension Plan for Employees 


A pension plan has been announced 
by the General Electric Co. for its large 
force of employees. The pension will be 
1 per cent. of the applicant’s average 
vearly wages for the 10 years preceding 
retirement, multiplied by the number of 
years employed, and will be paid to men 
of 70 and women of 60, who have been 
20 years or more in the company’s ser- 
vice. Also provision is made for men of 
65 and women of 55 who are incapaci- 
tated for further work. 


The International Association 
for Testing Materials 


The Sixth Congress of the International 
Association for Testing Materials, held at 
the Engineering Societies Building, New 
York, during the week commencing Sept. 
2, called together between 800 and 900 
delegates from all over the world, in- 
cluding many whose names are prominent 
in engineering, metallurgical and in- 
dustrial circles. 

Monday was devoted to registration 
and committee meetings, with a reception 
in the evening under the auspices of the 
American Society for Testing Materials, 
the American Institute of Electrical En- 
gineers, the American Society of Me- 
chanical Engineers and the American In- 
stitute of Mining Engineers. 

On Tuesday morning the president and 
members of the council of the Interna- 
tional Association for Testing Materials 
received formally the official delegates 
from governments, and at 10 o’clock the 
opening session of the congress was held. 
Addresses of welcome were delivered 
by Robert W. Hunt, president of the 
American Society for Testing Materials, 
by Gen. William H. Bixby, chief of en- 
gineers of the United States Army, on 
behalf of the President of the United 
States, John A. Dix, governor, on behalf 
of the State of New York, William A. 
Prendergast, controller, on behalf of the 
mayor of the City of New York, and 
Henry M. Howe, acting president of the 
International Association, delivered his 
presidential address. 

In the afternoon the various sections 
held their professional sessions, and in 
the evening an opportunity was given to 
visit the New York Public Library un- 
der the guidance of the city officials. 

Wednesday forenoon was devoted to 
professional sessions, and in the after- 
noon the party was taken by steamer to 
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the United States Military Academy at 
West Point, returning to New York late 
in the evening. 

On Thursday sessions were held both 
forenoon and afternoon, and in the even- 
ing a reception was tendered to the 
foreign delegates and foreign members 
by the American Society of Civil Engi- 
neers at its house. During the evening, 
Alfred D. Flinn, member of the Ameri- 
can Society of Civil Engineers, gave an 
illustrated lecture on the engineering 
activities of New York City. 

On Friday the entire day was devoted 
to professional sessions, and the even- 
ing left free. 

On Saturday the closing session of the 
Congress was held in the forenoon. In 
the afternoon a reception was tendered 
to the members of congresses of testing 
materials and of applied chemistry, which 
was also in session in New York at the 
same time, by the Museum of Natural 
History, and in the evening by the Metro- 
politan Museum of Art. 

Following the congress a number of 
tours have been arranged, in which many 
of the delegates will participate. 


Second Annual Meeting, In- 
stitute of Operating En- 
gineers 


The second annual meeting of the In- 
stitute of Operating Engineers, held in 
the Engineering Societies Building, 29 
West Thirty-ninth St., New York City, 
Sept. 6 and 7, was highly successful. 

Friday morning, C. A. Prosser, secre- 
tary of the National Society for the Pro- 
motion of Industrial Education, made the 
welcoming address which was responded 
to by President J. C. Jurgensen of the 
institute. After a reading of a summary 
of the minutes of the last annual meet- 
ing, the various committees were ap- 
pointed. The report of the finance com- 
mittee was then réad, which showed the 
institute to be in favorable circumstances 
financially. 

At 2:15 p.m. the professional session 
opened and continued throughout the 
afternoon. This session was very well 
attended and the papers read were re- 
ceived with much interest. 

Alexander Gordon, chief engineer of 
the Boston Store, Providence, R. I., read 
a paper on the subject of the use of tung- 
sten lamps as a commendably practical 
way of reducing the load on an overloaded 
plant; an abstract of which appears else- 
where in this issue. A paper by Robert 
H. Karl, chief erecting engineer for the 
Anheuser-Busch Brewing Co., of St. 
Louis, discussed the effect of varying the 
suction pressure on the economy of am- 
monia compressor machines. Interesting 
discussion led by H. W. Geare followed 
the reading. Mr. Karl’s paper will ap- 
pear in an early issue. 


POWER 


“Keeping Tabs in Industrial Plants” 
was the subject of a paper by Peter 
Lunbeby, which contained many excel- 
lent suggestions for establishing a sys- 
tem of record keeping, and will appear 
soon in Power. Other interesting papers 
covered: “The Steam Engine Indicator,” 
by C. S. Foster; “Steam in a Sugar Cane 
Factory,” by W. A. T. Willink; ‘“Water- 
town Engine Improved by Extra Exhaust 
Valve,” by Wendolein Senge, and “Elec- 
tric Drive versus Steam Drive,” by J. F. 
Carman. 

The commencement exercises, held Fri- 
day evening, were opened by Prof. Max- 
well, of Pratt Institute, as Dr. Richards, 
Director of Cooper Union, who was to 
address the institute could not attend. 
Prof. Maxwell in his address on “In- 
dustrial Education and Its Relation to the 
Operating Engineer,” emphasized the 
great advantage of the engineering stu- 
dent “finding himself” before he went 
too far in such studies, as only too often 
the student discovers, when too late, his 
inaptitude for such work. In this con- 
nection he condemned the proposed six- 
year college-engineering course. This 
course as proposed would require two 
years of practical work after the studies 
were completed. Prof. Maxwell contended 
that the practical work should precede 
the studies to determine the student’s 
dormant qualifications as an engineer. 

President Jurgensen presented diplomas 
to the class graduating as master operat- 
ing engineers. Those honored were: 
Michael Furlong, James Fagan, John T. 
McDonough, John McGinley, Alonzo Mc- 
Laughlin, George Pattberg and Harry W. 
Wright. The valedictory oration was 
made by Mr. Furlong. 

The business meeting was called to 
order at 10 a.m., Saturday. In the after- 
noon the following officers were elected: 

President, F. L. Johnson, chief of con- 
struction department, Edison Electric Il- 
luminating Co., Brooklyn (one-year 
term) ; vice-president and director depart- 
ment of vocational statistics and employ- 
ment, V. L. Rupp, chief engineer, Wil- 
liamson Trade School, Williamson, Penn. 
(three-year term) ; vice-president and di- 
rector of department branches and meet- 
ings, William J. Fair, chief engineer, 
Murray Hill Hotel, New York City (two- 
year term); vice-president and director 
of department of industrial education and 
training, William J. Freer, chief engineer, 
Citizens Central Bank Building, New 
York (one-year term). (Mr. Freer had 
been fiilling out the unexpired term of 
J. G. Ould, deceased); treasurer, W. P. 
F. Hill, chief engineer of Woman’s Hos- 
pital, New York, reélected (one-year 
term); commissioners at large, Lawrence 
Honmiller (one year), Darrow Sage (two 
years), Robert Langlotz (three years); 
commissioners, District No. 1, J. L. Mac- 
Vicar, chief engineer, Boston City Hos- 
pital, Boston (three years) (reélected) ; 
District No. 2, W. A. T. Willink, erecting 
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and designing engineer, Arbuckle Broth- 
ers, New York (three years); District 


‘No. 3, D. B. Heilman, inspector, Phila- 


delphia & Reading Ry. Co., Reading. 
Penn. (three years) (reélected). 


SOCIETY NOTES 


Minneapolis Association No. 2, N. A. 
S. E., is arranging a “get together and 
booster” meeting for its last meeting in 
September, on Saturday evening the 
twenty-eighth. J. F. Flather, professor 
of mechanical engineering, University of 
Minnesota, will be among the speakers. 
It is the association’s desire that every 
old member and every engineer interested 
in the work will be present and “get 
together” and boost the purpose and prin- 
ciples of the N. A. S. E. 


Members of the American Society of 
Mechanical Engineers are urged to notify 
the secretary if there is any possibility 
of their taking part in the joint meeting 
with the Verein Deutscher Ingenieure at 
Leipzig in June of next year. It is the 
wish of the German society that as many 
representative American engineers shall 
accept the invitation as possible, and the 
invitation is broad enough to include not 
only the present members of the Ameri- 
can society, but to permit those members 
to bring with them desirable guests. It 


_will greatly facilitate the work of the 


committee on arrangements if they can 
have an early indication of the number 
for which they will have to provide. 


PERSONAL 


Thomas L. Delahaunty, who succeeds 
the late James J. Waters as correspond- 
ing and financial secretary and business 
manager of Marine Engineers’ Beneficial 
Association No. 33, was born in Charles- 
ton, S. C., in 1865. Obtaining his first 
license in 1889, he sailed as an engineer 
in the old Pacific mail steamer “City of 
Para” between New York and Colon, go- 
ing from there to the old Rio Line and 
serving as an engineer on all that line’s 
steamers. He was afterward chief engi- 
neer in the Ward and Mallory lines. 
Shortly after the New York municipal 
ferries were inaugurated, Mr. Delahaunty 
was employed by the city. He resigned 
later and for the past four years has been 
chief engineer of the American Mail 
Steamship Co. on the steamers “Admiral 
Schley” and “Admiral Dewey.” Mr. Dela- 
haunty has been an enthusiastic member 
of the marine engineers’ association ever 
since he obtained his original license as 
a marine engineer, and he was a repre- 
sentative to the thirty-fifth, thirty-sixth 
and thirty-seventh national conventions. 
He brings to his new position, to which 
he was unanimously elected by his fel- 
low-members, a wide experience in mat- 
ters affecting marine engineering. 
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